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Disclosed are shampoo compositions that provide a superior combination of anti-dandruff efficacy and conditionmg. and a method 
of cleansing and conditioning the hait comprising applying to the hair an effective amount of said compositions. The witi-dandniff and 
conditioning shampoos comprise: (A) from about 5 % to about 50 %. by weight of the composition, of an anionic surfact^t; (B) from 
about 001 % to about 10 %. by weight of the composition, of amon-volatile conditioning agent; (C) from about 0.1 % to about 4 %. by 
weight of the composition, of an anti-dandruff particulate; (D) from about 0.02 % to about 5 %. by weight of the composition, of acationw 
guar derivative: (i) wherein said cationic guar derivative has a molecular weight from about 50.000 to about 700.000; and (ii) wherewrtaid 
cationic guarTerivative has a charge density from about 0.05% meq/g to about 1.0 meq/g; and (E) water. 
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ANTI-DANDRUFF AND CONDITIONING SHAMPOOS 
CONTAINING CERTAIN CATIONIC POLYMERS 

TECHNICAL HELD OF THE INVENTION 
The present invention relates to shan^oo compositions which provide a superior combination of 
anti-dandruff efficacy and conditioning. These con^ositions contain anionic surfactants, conditioning 
agents, anti-dandruff particulates, cationic polymers, and water. The cationic polymers have certain 
molecular weight and charge density parameters that provide improved efficacy of anti-dandruff shampoo 
compositions. 



BACKGROUND OF THE INVENTION 
Shampoo compositions comprising various combinations of detersive surfactants and conditioning 

15 agents, especially silicone conditioning agents, are known in the art and are commercially available. Many 
of these compositions have been found to provide excellent hair cleansing and conditioning performance. 
For example, Pantene® Shampoo Plus Pro-Vitamin Conditioner-in-One formulas which contain anionic 
surfactants, a cationic polymer and silicone conditioning agents provide excellent cleaning, conditioning and 
hair feel benefits upon application to hair. 

20 Anti-dandruff shampoos are also well known in the art and are also commercially available. Anti- 

dandruff shampoos typically incorporate an anti-dandruff active and detersive surfactants. Among the 
preferred type of anti-dandruff agents are particulate, crystalline anti-dandruff agents, such as sulfur, 
selenium disulfide and heavy metal salts of pyridinethione. Soluble anti-dandruff agents, .such as 
ketoconazole, are also known in the art. ; 

25 Anti-dandruff shan^oos which also provide conditioning benefits are likewise known in the art. 

For example, U.S. Pat. No. 5,624,666 exemplifies and claims shan^oo compositions which contain anionic 
surfactants, cationic polymers and zinc pyridinethione as an anti-^druff agent. U.S. Pat. No. 5.624.666 
teaches that conditioning agents such as silicone fluids can optionally be incorporated into the copipositions 
therein. Head 8l Shoulders® Dandruff- Shampoo Plus Conditioner is an example of a marketed product 

30 which provides both anti-dandruff and conditioning benefits upon application of the shampoo to hair. 

^Nevertheless, some consumers desire a shampoo which provides a superior combination of anti- 
dandruff efficacy and conditiotiiiig perfoimance versus currently marketed products. Such, a superior 
combination of efficacy and conditioning can be difficult to achieve. 

For example, it was previously believed that excellent anti-dandruff efficacy could be achieved by 

35 utilizing coacervate optimized for dep sition efficiency on the :hair an^ scalp. Coacervates that dep sited 
more efficiently were thought to be preferred for efficacy. ; Unfortunately, the us of the most efficient 
coacervates to deposit ahti-dandniff actives n the hair or! scalp can negatively affect conditioning. 
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specifically clean hair feel. In order to achieve good conditioning, the level of anti-dandruff agent could be 
reduced, resulting in good conditioning, but less than optunal anti-dandruff efficacy. 

Applicants have now discovered, however, that, surprisingly, bioavailabilitv and coverage of the 
anti-dandruff active are much more predictive of efficacy than efficiency of deposition of the active on the 
5 hair or scalp. In fact, Applicants have found that, in some cases, even when an anti-dandruff active 
deposited very well on the hair and scalp, acceptable anti-dandruff efficacy was not achieved. Conversely, 
good anti-dandriiff efficacy could be achieved in situations where the anti-dandruff active had good 
coverage and was highly bioavailable, but did hot 'deposit superiorly to the hair or scalp. Thus, in order for 
a shanpoo coiiposition to provide a superior combination of anti^dandruff efficacy and conditioning 
10 compared to known shampoo conq)Ositions, it must meet certain criteria with respect to bioavailability and 
coverage, but it does not necessarily hiave to have the ability to deposit the anti-dandruff active superiorly on 

the hair or scalp. - ^ ' - 

Applicants have fiirther discovered that excellent bioavailability and coverage of the anti-dandruff 

active from a given shampoo compositions can be achievied if the coacervate formed between the cationic 
15 polymer and the anionic surfactant upon dilution of the shampoo is spreadable and flowable. rather than 

elastic in nature. The nanire of die coacervate is impacted by the level and types. of cationic polymer present 

in the shsuxipbo composition. ' ^ ' ^ 

' It is an object of the present invedtidn to provide shampoo compositions which provide a superior 

combination of ariti-dandruff efficacy and conditioning. It is also an object of the present invention to 
20 provide a method for cleansing and conditioning the hair. These, and. other objects, will become readily 

apparent from the detailed description below. ' j r ' 

SUMMARY OF THE INVENTION 
The present invention relates to shampoo' compositions that provide a superior combination of anti- 
25 dandruff efficacy and conditioning. These shan^os comprise: (A) firom about 5% to about 50%, by 
weight, of an anionic surfactant; (B) from aboiit 0.01% to about 10%, by weight, of a non-volatile 
conditioning agent; (C) from about 0,1% to about 4%, by weight, of an anti-dandruff particulate; (D) from 
about 0.02% to about 5%, by weight, of a cationic guar derivative; and (E) water. The cationic guar 
derivative has a molecular weight from about 50,000 to^ about 700,000, and has a charge density from about 
30 0.05 meq/g to about 1.0 meq/g. 

The present invention further relates to a method- for providing anti-dandruff efficacy and 
conditioning hair comprising applying to the hair and scalp an amount of the above-described composition 
which is effective to provide siich benefits. 
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DETAILED DESCRIPTION OF THE IN VENTION 
tiie shampoo compositions of the present invention provide a superior combination of anti- 
dandruff efficacy and cotiditioning. Such'^ anti-dandruff and c nditioning shampoo compositions can 
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comprise, consist of, or consist essentially of the essential elements and limitations of the invention 
described herein, as well as any of the additional or optional ingredients, components or limitations 
described herein. ... 

Particularly, these compositions coinprise anionic surfactants, conditioning agents^ anti-dandmff 
paniculates, cationic guars, and water. Upon dilution, the anionic surfactants and cationic guars form a 
coacervate. The molecular weight and charge density of the cationic guar vyill . influence the bioavailability 
and coverage of the anti-dandruff particulate. This is uxiportani for anti-dandruff efficacy and conditioning. 

The components, including those which rnay optionally be added, of the shampoo con^ositions of 
the present invention; as well as methods for preparation, and methods for use, are described in detail below. 

The anti-dandruff and conditioning shampoo compositions of the present invention comprise an 
anionic! surfactant, a conditioning, agent, an anti-dandruff - parriculater a cati^^ guar derivative, and an 
aqueoiis canier. Each of these ingredients:is„ des^^ . ^ 



A. Anionic surfactant \. - ./'-y v-j -•■^^ / -.^c i- ■ ^' v^v--: 

The anti-dandruff and conditioning shampoo con^jositions of th^ present ir^yention comprise from 
about 5% to about 50%;; fey wpigfet: of the cornpositi(m,, ;pref5r;ab^ly . from .a^^ to about 30%, more 
preferably from about 10% to about 25%, most preferably from abput 12% to abojit 18%, of an anionic 

20 detersive surfactant component suitable for appUcation to the hair or s^. The anionic detersive surfactant 
is believed to provide cleaning and lather performance to the. composition. ^ Additionally, the anionic 
detersive surfactant forms a coacervate, upon aqueous dilution, with the cationic polymer component 
(described below) of thcpresent inv^rntion.- This coacervate is believed to be important in providing the 
efficacy and coaditioning benefits described her^ein,n^ - . : : ; > 

25 The anionic detersive, siirfactant.^^ c comprise an anionic detersive surfactant, a 

zwirterionic oi' an , amphoteric detersive surfactant having an attached moiety tfiat is anionic at the pH of the 
composition, or a combination thprcof; preferably an anionic detersive surfactant. Such surfactants should 
be physically and chemically compatible with the essential components described herein, and should not 
otherwise, unduly ia^air.:pro4uct .5.t^^^^ or performance. J^xan^les of anionic detersive 

30 surfactants which may be suitably employed in the shan^oo compositions herein include, but. are not limited 
to: sulfates, sulfonates; sarqosinates ffM^ . . 

■ 1. Sulffttcs ^z.:-ir :■ n - r . ;: - : ■ ■ ..v-.^^- : ■ , . 

Preferred anionic detersive surfactants for use in the anti-dandruff and conditioning shampoo 
compositions of the present invention are the alkyl and alkyl ether sulfates. These surfactants have the 
35 respective formula- ROSO3M and R{C2H40)xOS03M,- whcrrein R is alkyl or alkenyl from about Cg to about 
C,8, X is an integer having a value from 1 to i.O, and M is a cadori selected from die group consisting of 
electropositive cc-valently bonded moieties (e.g. ammpnium), , alkanolamines (e.g. triethanolamine), 
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fnonovaleni metals (e.g. sodium or potassium), polyvalent metal cations (e.g. magnesium and calcium) and 
* mixtures thereof. The cation M should be selected such that the anionic detersive surfactant component is 
water soluble. Solubility of the surfactant will depend upon the particular anionic detersive surfactants and 
cations chosen. 

5 Preferably, R is from about Cs to about Cig, more preferably from about Cio to about C|6, most 

preferably from about C\2 to about Cu, in both the alkyl and alkyl ether sulfates. The alkyl ether sulfates are 
typically made as condensation products of ethylene oxide and monohydric alcohpls from about Cg to about 
C24. The alcohols can be synthetic or they can be derived from fats,, e.g., coconut oil, palm kernel oil, and 
tallow. Lauryl alcohol and snraight chain alcohols derived from coconut oil or pahn kernel oil are preferred. 
10 Such alcohols are reacted with from 0 to about 10, preferably. from ^bput 2 to about 5, most preferably 
about 3, moles of ethylene oxide. The resulting mixture of naolecular. species will have, for exan^le, an 
average of 3 moles of ethylene oxide per mole of alcohol, and is sulfated and neutralized. 

Non-limiting examples of alkyl ether sulfates which may be used in the shampoo compositions of 
the present invention include sodium and ammonium salts of coconut alkyl trieihylene glycol ether sulfate, 
1 5 tallow alkyl triethylene glycol ether sulfate, and tallow alkyl hexaoxyethylene sulfate. Preferred alkyl ether 
sulfates are those comprising a mixture of individual compounds, wherein the confounds in the mixture 
have an average alkyl chain length from about C|o to about Cie and an average degree of ethoxylation of 
from about 1 to about 4 moles of ethylene oxide. 

Specific examples of preferred alkyl sulfates include, ibut are not limited to. ammonium lauryl 
20 sulfate, arnmonium cocoyl sulfate, potassium lauryl sulfate, potassium cocoyl sulfate, sodium lauryl sulfate, 
sodium cocoyl sulfate, monoethanolamine lauryl sulfate, monoethanolamine cocoyl sulfate, diethanolamine 
" lauryl sulfate, iriethanolamine lauryl sulfate, triethylamine lauryl sulfate, and mixtures thereof. Especially 
preferred is ammonium lauryl sulfate. 

Specific examples of preferred alkyl ether sulfates include, but are not limited to, ammonium 
25 laureth sulfate, potassium laurcth sulfate, sodium laureth , sulfate, monoethanolamine laureth sulfate, 
diethanolamine laureth sulfate, triediaholamine laureth sulfate, triethylamine laureth sulfate, and mixtures 
thereof. Especially preferred is ammonium laureth sulfate, . 

Still another class of sulfate surfactants suitable for use in the for use in the anti-dandiuff and 
conditioning shampoos of the present invention are the sulfated glycerides, an example of which includes, 
30 but is not limited to, lauric monoglyceride sodium sulfate. . 

2. Sulfonates / - :f 

Also suitable for use in the anti-dandruff a^d conditioning shan^os of the present invention are 
those anionic detersive sunactants known as olefm sulfonates. As used herein, the term "olefin sulfonates" 
refers to coiipouiids which can be produced by the sulfonation of a-olefms by means f unconq)lexed sulfur 
35 trioxide, followed by neutralization of the acid reaction mixture in conditions such that any sulfones which 
have been formed in the reaction are hydrolyzed to give the; corresponding hydroxy-alkanesulfonates. The 
sulfur trioxide can be liquid or gaseous, and is usually, but not necessarily, diluted by inert diluents, for 
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example by liquid SO:, chlorinated hydrocarbons, and the like, when used in the liquid form, or by air, 
nitroeen, gaseous SO., and the like, when used in the gaseous fomv The a-olefins from which the olefin 
sulfonates are derived are mono-olefins which are from about Cio to about C24. preferably from about Cu to 
about Cio- Preferably, they are straight chain olefins. In addition to the true alkene sulfonates and a 
proportion of hydroxy-alkanesulfonates, the olefin sulfonates can contain minor amounts of other, materials, 
such as alkene disulfonates depending upon the reaction conditions, proportion of reactants, the namre of 
the starting olefms and iiripurities in the olefm stock and side reactions during the sulfonation. process. A 
non-limiting exabple of such an a-olefm sulfonate nuxture is described in U.S. Pat. No. 3,332,880, which 
description is incorporated herein by reference. ' ... 

Another class 6r sulfonates suitable for use ^ in ' the. anti-dandruff and conditioning shampoo 
compositions of the present invention are those anionic detersive surfactants kno\yn as P-alkyloxy alkane 
sulfonates. These surf aciMs coiifbrin to Uae general Fortnd ' > 



0R2 H 



-SQ3M 



where R* is a straight chain alkyl group from about to about Gvq, is a lower alkyl group from about C, 
to about C3, preferably Ci, and M is a- water-soiuble cation, as described. above. 

Still other sulfonates suitable for use in the anti-dandruff and conditionuig shampoo con^ositions 
of the present uivention are thbse anioiiic detersive surfactants known as alkyl aryl sulfonates. Non-limiting 
exair^)les of alkyl afyl sulfonates include sodium tridecyl benzene sulfonate, sodium dodecyl benzene 
sulfonate, and mixtures thereof. : ? r- 

'Other suitable sulfonates foi* use in the anti-dandruff and conditioning shampoos of the present 
invention afe the water-soluble salts of orgariic. sulfuric acid reaction products conforming to the formula [ 
R'-SOj-M ] where^R* is a straight or branched chain, samrated, aliphatic hydrocarbon radical from about Cg 
to about C24, preferably about Cio to about G, a; and M is a cation described above, Non-limiting examples 
of such anionic detersive siirfactarits are the salts of an . organic sulfuric acid reaction product of a 
hydrocarbon of the methane series; ii^^^ iso^. neo-; and /i-parafFms. and a sulfonating agent, e.g., SO3. 
H2SO4, obtained according to known sulfonation methods. The sulfonation methods may include bleaching 
and hydrolysis. The salts are preferably from about Cg to about C24; more preferably from about Cn to 
about Ci8. Preferred ai-e alkali rrietal' and amiTionium sulfonated C 10 to Cia n-paraffins. 

Still other suitable sulfonates for lise iri tl-.e anti-dandniffiand conditioning shan^oo con^ositions 
of the present invention are the reaction products of fatty acids, which are esterified with isethi nic acid, and 
then neutralized with sodium hydroxide. Preferred fatty acids are those derived from coc nut oil r palm 
kernel oil. Also suitable are the sodium or potassium salts of fatty acid amides of methyl tauride in which 
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the fatty acids are derived from coconut oil or palm kernel oil. Other similar anionic surfactants are 
described in U.S. Pat. No. 2,486,921; U.S. Pat. No. 2,486,922; and U.S. Pat. No. 2,396,278. which 
descriptions are incorporated herein by reference. 

Other sulfonates suitable for use in the anti-dandruff and conditioning shampoo compositions of 
5 the present invention are the succinnates, examples of which include, but are not limited to, disodium 
N-octadecyisulfosuccinate, disodium lauryl sulfosuccinate, diammoniuiti lauryl sulfosuccinate, tetrasodium 
N-(l,2-dicarboxyethyl)-N-octadecylsulfosuccinnate, diamyl ester of sodium sulfosuccinic acid, dihexyl ester 
of sodium sulfosuccinic acid, dioctyl esters of sodium sulfosuccinic acid, and mixtures thereof 

3. Sarcosinates and sarcosiiie derivatives 
IQ y\jso suitable for use in' the ahti-dandiuff and conditioning sham^ioos of the present invention are 

those anionic detersive surfactants known as sarcosinates and sarcosine derivatives. Sarcosinates are the 
derivatives of sarcosine and N-methyl glycine, acylated with a fatty acid chloride. They conform to the 
general Formula (II): 

- ■ " ■ ^ ■ ' ■ ■ ' 'o^ " ^ " ■ • — ■■■■ ■• 

R— C— N— CH2— C— O— O— X - ^ 

wherein RCO- is a fatty acid radical and wherein X is either hydrogen (acid form) or a cationic species, 
such as Na* or TEA* (salt form). Non-limiting examples of sarcosinates and sarcosine derivatives include: 
sodium lauryl sarcpsinate, lauryl sarcosine, cocoyl sarcosine, and mixtures thereof A preferred sarcosinate 
20 is sodium lauryl sarcosinate. 

B. Conditioning agent 

The anti-dandruff and conditioning shampoo con^ositions of the present invention comprise from 
about 0.01% to about 10%. by weight of the conqjosition, preferably from about 0.1% to about 8%, more 
25 preferably from about 0. 1% to about 5%, most preferably from about 0.2% to about 3.5%. of a conditioning 
agent suitable for application to die hair or skin. It is believed that the conditioning agent provides 
improved conditioning benefits to the hair, particularly clean hair feel and wet rinse feel. 

The conditioning agent conq)rises a water insoluble, water dispersible, non-voLatile. liquid that 
forms emulsified, liquid particles or are solubilized by the s'itrfactant micelles, in the anionic detersive 
30 surfactant component (desciribed above). Suitable conditioning ageiits Tor lise in the shampoo composition 
arc those conditioning agerits* characterized generaU^ as silicones {e.g. silicone oils, cationic silicones, 
silicone gums, high refractive silicones^ and silic ne resins), organic condin liing oils (e.g. hydrocarbon 
oils, polyolefms, and fatty esters) or combinations thereof, or those conditioning agents which otherwise 
form liquid, dispersed, particles in die aqueous surfactant niattix herein. Such conditioning agents should be 
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physically and chemically compatible with the essential components of the composition, and should not 
otherwise unduly unpair product stability, aesthetics or performance. 

The concentration of the conditioning agent in. the shampoo composition should be sufficient to 
provide the desired conditioning benefits, and as will be apparent to one of ordinary skill in the art. Such 
concentration can vary with the conditioning agent, the conditioning perfornunce desired, the average size 
of the conditioning agent particles, the type and concentration of other components, and other like factors. 
1. Silicones ; _ ; ; 

The conditioning agent of the anti-dandruff and conditioning shampoo compositions of the present 
invention is preferably an insoluble silicone cpnditiomng agent. The silicone conditioning agent particles 
may comprise volatile silicone, non-vplatile silicpne, pr combinations thereof Preferred are non-volatile 
silicone conditioning agents, Jif. vplatile.silicpjies a^^ present, it w|ll typically be incidental to their use as a 
solvent or carrier for commercially availabje forms^ pf non-volatile silicone material^ ingredients, such as 
silicone gums and resins. The silicone conditioning agent particles may comprise a silicone fluid 
conditioning agent and may also comprise other ingredients, such as a silicone resin to improve silicone 
15 fluid deposition efficiency or enhance glossiness of the hair (especially when high refractive index (e.g. 
above about 1.46) silicone conditioning agents are. used (e.g. highly phenylated silicones). 

The concentration of the silicone conditioning agent typically ranges from about 0.01% to about 
10%, by weight of the composition, preferably from about 0.1% to about 8%, more preferably from about 
0.1% to about 5%, most preferably from about 0.2% to about 3%. Non-limiting examples of suitable 
20 silicone conditioning agents, and optional suspending agents for the silicone, are described in U.S. Reissue 
Pat. No. 34,584, U.S. Pat. No. 5,104,646, and U.S. Pat. No. 5,106,609, which descriptions are incorporated 
herein by reference. The silicone conditioning agents for use in die anti-daiidruff arid conditioning shampoo 
compositions of the present invention preferably have a viscosity, as measured at 25*»C, frbiri about 20 to 
about 2,000,000 centistokcs ("csk"), more preferably from about 1,000 to about 1,800.000 csk, even more 
25 preferably from about 50,000 to about 1,500,000 csk, most preferably ■'froni about 100,000 to about 

1,500,000 csk. ^ , , , . 

The dispersed, silicone conditioning agent particles typically have a number average particle 
diameter ranging from about 0.01 Mm to about 5pMni For small particle application to hair, the number 
average particlp diameters.typically range from about O.Ol^m to about 4Min. preferably from about O.Ol^m 
to afjout more pr<!ferably from about O-Ol^m to about 0.5pm. For larger particle application to hair, 
the. number average, partick diapeters lypicagy range from about 4Mm to ^bout 50nin, preferably from 
about .6Mm to about 30fim,,more preferably froin about 9^ to about lOyxru most preferably from about 
12Mm to about. V8um. Conditioning agents haying a^, average particle size of less than about may 
deposit more efndenrly on the hair. , It is believed that small size particles f c nditioning agent are 
35 contained within the coacervate that is formed between the anionic surfactant component (described above) 
and the cationic polymer component (described below), upon dilution f the shampoo. 



30 
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Background materiai on silicones including sections discussing silicone fluids, gums, and resins, as 
well as manufacaire of silicones, are found in Encyclopedia of Polymer Science and Engineering, vol. 15, 
2d ed., pp 204-308, John Wiley & Sons, Inc. (1989), incorporated herein by reference. 

i. Silicone oils 

S Silicone fluids include silicone oils, which are flowable silicone materials having a viscosity, as 

' measured at 25*^0, less than 1,000,000 csk, preferably from about 5 csk to about 1,000,000 csk, more 
preferably from about 10 csk to about 100,000 csk. Suitable silicone oils for use in the anti-dandrufF and 
conditioning shampoo compositions of the present invention include polyalkyl siloxanes, polyaiyl siloxanes, 
polyalkylaryl silbxanes, poiyether siloxane copolymers, and mixtureii thereof. Other insoluble, non- volatile 
10 silicone fluids having hair conditioning properties 

Silicone oils include polyalkyl or polyaryl siloxanes which coriforrn to the following Formula (III): 



r\ r\ T\ 

•■• ^■.:|:-. i„..-.,....| 

R — Si — O- —Si O- —Si R 



.R. r: 



R 

3.'. 

X 



1 5 wherein R is aliphatic, preferably alky I or alkenyl, or aryl, R can be substimted or unsubstituted, and x is an 
integer from 1 to about 8,000. Suitable unsubstituted R groups for use in the anti-dandrufF and conditioning 
shan^o compositions of the present invention include, but are not limited to: alkoxy, aryloxy, alkaryl, 
arylalkyl, arylalkenyl, alkamino, and ether-substituted, hydroxyl-substituted, and halogen-substituted 
aliphatic and aryl groups. SuiUble R groups also include cationic amines and quaternary ammoniimi 

20 groups. 

The aliphatic or aryl groups substituted on the siloxane chain may have any structure so long as the 
resulting silicones remain fluid at room temperature, are hydrophobic, are neither irritating, toxic nor 
otherwise harmful when applied to the hair, ajre compatible with the other conqsonents of the shampoo 
compositions, are chemically stable under normal use and storage conditions, are insoluble in the shampoo 

25 compositions herein, and are capable of being deposited on and conditioning the hair. The two R groups on 
the sihcon atom of each monomeric silicone unit may represent the same or different groups. Preferably, the 
two R groups represent the same group. ' 

Preferred alkyl and alkenyl substituents are C| to C5 alkyls and alkenyls, more preferably from Ci 
to C4. most preferably from Ci to Cj. The aliphatic portions of other alkyl-, alkenyl-, or alkynyl-containing 

30 groups (such as alkoxy, alkaryl. and alkamino) can be straight or branched chains, and are preferably from 
Ci to C5, more preferably from C\ to C4, even more priefcfably from C| to Cy, most preferably from C\ t C2. 
As discussed above, the R substituents can als contain amin functionalities (e.g. alkamino groups), which 
can be primary, secondary or tertiary amines or quaternary ammonium. These include mono-, di- and tri- 
alkylamino and alkoxyamino groups, wherein the aliphatic p rtion chain length is preferably as described 
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25 



above. The subsiiiuents may also be substituted with other groups, such as halogens (e.g. chloride, 
fluoride, and bromide), halogenated aliphatic or aryl groups, hydroxy (e.g. hydroxy substituted aliphatic 
groups), and mixtures thereof. Suitable halogenated R groups could include, for example, tri-halogenated 
(preferably tri-fluoro) alkyl groups such as -R'CF3, wherein R' is a Ci - C3 alkyl. An example of such a 
polysiloxane includes, but is not limited to, polymethyl 3,3,3-trifluoropropylsiJoxane. 

Suitable R groups for use in the anti-dandruff and conditioning shampoo compositions of the 
present invention include, but are not limited to: ^ methyl, ethyl, propyl, phenyl, methylphenyl and 
phenylmethyl. Specific non-limiting examples of preferred silicones include: polydimethyl siloxane, 
polydiethylsiloxane, and pplyniethylpheiiylsiloxane. Polydimethylsiloxane is especially prejferred. Other 
suitable R groups include: methyl, methoxy, ethoxy, ,prppoxy,,and aryloxy. The three R groups on the end 
caps of the silicone may represent the same or different groups. 

Non-volatile polyalkylsiloxane fluids that may be used include, for example, low molecular weight 
polydimethylsiloxanes. These siloxanes are available, for example, from the General Electric Company in 
their Viscasil R and SF 96 series, and from Dow Coming in their Dow Coming 200 series. Polyalkylaryl 
siloxane fluids that may be used, also include, for example, polymethylphenylsiloxanes. These siloxanes are 
available, for example, from the General Electric Company as SF 1075 methyl phenyl fluid or from Dow 
Coming as 556 Cosmetic Grade Fluid. Polyether siloxane copolymers that may be used include, for 
example, a polypropylene oxide modified polydimethylsiloxane (e.g., Dow Coming DC-1248) although 
ethylene oxide or mixtures of ethylene oxide and propylene oxide may also be used. The ethylene oxide and 
polypropylene oxide concentrations must be sufficiently low to prevent solubility in water and the 
composition described herein. 

Alkylamino substituted silicones suitable for use in the anti-dandruff and conditioning shampoo 
compositions of the present invention include, but are not limited to, those which conform to the following 
general Formula (IV): 




wherein x and y are integers. This polyrner is also known as "amodin^tiiicone," 
ii. rationi c sHic nes - 
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Cationic silicone fluids suitable for use in the anti-dandnifT and conditioning shampoo 
compositions of the present invention include, but are not limited to, those which conform to the general 
formula (V): 

•(R,)aG3...Si-(-OSiG2)o-(-OSiGb(R,)2-bnn-6-SiG3.,(R,). 

wherein G is hydrogen, phenyl, hydroxy, or Ci-Cg alkyl, preferably methyl; a is 0 or an integer having a 
value from 1 to 3. preferably 0; b is 0 or 1, preferably I; n is a number from 0 to 1,999, preferably from 49 
to 149; m is an integer from 1 to 2,000, preferably from 1 to 10; the sum of ri and m is a number from 1 to 
2,000, preferably from 50 to 150; Ri is a monovalent radical conforming to the general formula CqH2qL, 
wherein q is an integer having a value'from 2 to & and L is selected from the following groups: 

-N(R2)GHrCH3-N(R2h . • 

-N(R2)2 - M . .: 

-N(R2)3A' ' : 

^ , ;N(R2)^^^ 

wherein is hydrogen, phenyl, benzyl, or a saturated hydrocarbon radical, preferably an alkyl radical from 

about Gr to about G20, and A is a halide ion. . - 

An especially preferred cationic silicone corresponding to formula (V) is the polymer known as 
"uimsthylsilylamodimethicone", which is shown below in formula { VI) : 



CH 

' 1 

(CH3)3SiH— O— Si 




OSi{CH3)3 



m 



Other silicone cationic polymers which rriay be used in the anii-dandruff and conditioning 
shampoo compositi ns of the present invention are represented by the general formula (VII): 
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R 'bH2-CH0H— CH2-N*(R^)3Q- 



(RPhSi — 0-|-Si— O 
R3 



R3 

-Si— 0|— Si— O — Si(R2)3 
' s 



wherein is a monovalent .hydrocarbon radical froinCiloC,,,, preferably an aUcyl or alkenyl radical, such 
as methyl; II, is a hydrocarbon. radical, preferably. a C, to C,e alkylene radical or a,C,« toC,, alkyleneoxy 
radical, more preferably a C," to Gj -alkyleheoxy radical; Q" is a halide ion, preferably. cWoride; r is an 
average statistical value from 2 to 20, preferably from 2 to 8; s is an average statistical value from 20 to 
200, preferably from 20 to 50. A preferred polymer of this class is knovra as UCARE SILICONE ALE 
56™, available from Union Carbide, 
iii. Silicone gums 

Other silicone fluids suitable for use in the anti-dandniff and conditioning shampoo compositions 
of the present invention are the insoluble shicone giilms: gums are polyorganosiloxane materials 

having a viscosity, as measured at 25»C, of greater than or equal to 1,000,000 csk. Silicone gums are 
described in U.S. Pat. No. 4,152,416; Noll and Walter,' bei»i«rrv and Technology o/Sihconds, New York: 
Academic Press (1968); and in General Electric Silicone Rubber Product Data Sheets SE 30, SE 33, SE 54 
and SE 76, all of which are incoiporated herein by refsrence. The silicone gurns will typically have a weight 
average molecular weight in excess of about 200,000. preferably' from about 200,000 to about 1,000,0()0. 
Specific non-limiting examples of silicone gums for use in the anti-dandruff and conditioning shampoo 
compositions of the present invention includie polydimethylsiloxane, (polydimethylsiloxane) (methylvinyl- 
siloxane) copolymer, poly(dimethylsiloxanej (diphenyl siloxane)(njethylvinylsiloxane) copolymer and 

mixtures thereof. . \'. . 

iv. High refractive index silicones ' 

Other non-volatile, insoluble sUicone fluid conditioning agents that are suitable for use in the anti- 
dandruff and conditioning shampoo 'Compositions of the present invention are those known as "high 
refractive index silicones." having a refractive index of at least about 1.46, preferably at least about 1.48, 
more preferably at least about r.52, mosj preferably at least about 1.55. The refracrive index of the 
polysiloxane fluid will generally be less than about 1.70, typically less than about 1. 60". In this context, 
polysiloxane "fluid" inc.ludes oils as well as gums. 

The high refracrive index polysiloxane fluid includes those represented by general Formula (III) 
above, as well as cyclic polysiloxanes such as those represented by F rmula (Vin) bel w: 
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R 

Lfsi op 

I n . 

R 

wherein R is as defined above, and n is a number from about 3 to about 7, preferably from about 3 to about 

5, -. • ■ ' ^ c ^ 

5 The high refractive index polysiloxane fluids conuin an amount of aryl-containing R substituents 

. ' ' sufficient to increase the. refractive^ index to the desired level which is described above. Additionally, R 
and n must be selected so that the material is non-volatile. 

Aryl-containing substituents, include ithose which conuin alicyclic and heterocyclic five and six 
member aryl rings and those which contain fused five or six member rings. The aryl rings themselves can 
10 be substituted or unsubstituted. Substituents include. aliphatic substituents, and may also, include alkoxy 
substimehts, acyl substiments, -.ketones ^ halogens (e.g.,, CI and Br), amines, and the like,, Exan^les of 
aryl-cbntaining groups include, but are, not limited to, substituted zmd unsubstituted arenes, such as phenyl, 
and phenyl derivatives, such as phenyls with CpCs alkyl or alkenyl substituents. . Specific non-limiting 
examples include: allylphenyl ■ methyl phenyl and ethyl phenyl, vinyl phenyls (e.g. styrenyl), and phenyl 
15 ' aikynes (e.g. phenyl C2-C4 alkynes). Heterocyclic aryl groups include, but are not limited to, substituents 
derived from furaii, imidazole, pyrrole; pyridine, and the like.* Examples of fused aryl ring substituents 
include, but are not limited to, napthalene, cournarin, and purine. 

Generally, the high refractive index polysiloxane fluids will have a degree of aryl-containing 
subsiiments of at least about 15%. preferably at least about 20%. more preferably at least about 25%, even 
20 more preferably at least about 35%; rtost preferably at least about 50%. Typically, the degree of aryl 
substitution will be less than about 90%. more gcncraily. less than about 85%, preferably from about 55% to 
about 80%. 

The high refractive index polysiloxane fluids are also characterized by relatively high surface 
tensions as a resiih of their aryl substinition. GenerallVi the polysiloxane fluids will have a surface tension 

25 of at least about 24 dynes/cm', typically at least about 27 dynes/ctn^. Surface tension, for purposes hereof, 
is measured by a de Nouy ring tensiometer according to Dqvf Coming Corporate Test Method CTM 0461 
(23 November; 197 1). - Changes in surface tension can be measured according to the above test method or 
accordmg to ASTM Method D 1331. ■ : 0 . 

Preferred' high' refractive index polysiloxanerfluids have a combination of phenyl or phenyl 

30 derivative substituents (inost- preferably phenyl), . with alkyl substituents, preferably C1-C4 alkyl (most 
preferably methyl), hydroxy; or C-C* aikylamino (especially .R*NHR^NH2 wherein each R* and R^ 
independently is a C-Cj alkyl, aikenyli and/ r aDcoxy). High refractive index. polysiloxanes are available 
from Dow Coming, Huls America, and General Electric. 
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When high refractive index sihcones are. used in the anti-dandruff and conditioning shampoo 
compositions of the present invention, they are preferably used in solution with a spreading agent, such as a 
sihcone resin or a surfactant, to reduce the surface tension by a sufficient amount to enhance spreading and 
thereby enhance the glossiness (subsequent to drying) of hair treated with the compositions. Generally, an 
amount of the spreading agent is used that is sufficient to reduce the surface tension of the high refractive 
index polysiloxane fluid by at least about 5%, preferably at least about 10%, more preferably at least about 
15%, even more 'preferably at least about 20%. rhosi -preferably at least about 25%. Reductions in surface 
tension of the polysiloxane fluid/spreading agent mixture may improve shine of the hair. 

Also, the spreadiiig a^ent will preferably reduce the surface tension by at least about 2 dynes/cm', 
preferably at kiist about J dynes/cm^ everi m^^ 4 dynes/cm\ most preferably at 

least about 5 dynes/cm". : ; :: 

the surface 'tehsibn of the nSxture of the polysiloxane ; fluid and the spreading agent, at the 
proponions present in the final product, is preferably less than or equal to about 30 dynes/cm", more 
preferably less than or e^ual to about 28 dynes/cm*, most 'preferably less than or equal to about 25 
15 dynes/ct^^ Typically, the surface tension will be in the range from about 15. dynes/cm' to about 30 
d>Ties/cm-, more typicatly ftofn about 18 dyhes/cm' to about: 28 dynes/cm% and n^srgeiierally from, about 
20 dynes/cm" to 'about'i5'dyhes/cn^^^ ^ • ''■ ^r;.-r. .;<r" 

The weight ratio of the highly arylated polysiloxane .fluid ta the 'spreading agent yall, in general, be 
from about 1 000: 1 to about 1 : 1 , preferably from about 1 00 : 1 to about 2:1 , more preferably from about 50:1 
20 to about 2:1, most preferably froni about 25:1 to about 2:1.^ When fluoiinated surfactants are used, 
particularly high polysiloxane fluid to spreading agent ratios may be effective due to the efficiency of these 
surfactants, thus, it is contemplated that ratios signiHcantly above 100Q:1 may be ^sed. 

Silicone fluids suitable for use m the anti-dandi\iff and conditioning shan^oo compositions^pf the 
present invention are disclosed in U.S. Pat.: No, 2,826,551, U.S; Pat. No, 3,964.500, U.S. Pat. No. 
25 4,364,837, Bnlish Pat. No. 849,433, and Si^^^^ Compounds, Pecrarch Systems, Inc. (1984), all of which 
are incorporated herein by reference. 

V, SilicQiie resins ^ 

Silicone resms -may be ih^^^ conditioning agent of the anti-dandruff and 

^ conditioning shanqjoo 'con^dsition^^ These resins are highly cross-linked 

30 polyraerid siloxahe' systems. -The crbss-linking is introduced^thro^igh the incorporation of trifunctional and 
tetraftmctional silanes wth iiiori^ or difunctional, .orr both, silanes during manufacnire of the 

silicone resin. As is apparent to one of ordinary skill in the an, the degree of cross-linking that is required in 
order to resuh in a silicone resin'will viry according to the specific silane imits incorporated into the silicone 
resin. Generally, illicdiie inaterials which have ^ siloxane 

35 monomer units (and hence, a sufficient level af cr ss-li;iking) such th^t they dry down to a rigid, or hard, 
fibn are considered to be silicone resins. The ratio of oxygen atoms to silicon atoms is indicative of the 
level of cross-linking in a particular silicone material Silicone resins suitable for use in the anti-dandruff 
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and conditioning shampoo compositions of the present invention generally have at least about 1.1 oxygen 
.atoms per silicon atom. Preferably, the ratio of oxygen to silicon atoms is at least about 1.2:1.0. Silanes 
used in the manufacture of silicone resins include, but are not limited to: monomethyl-, dimethyl-, 
trimethyl-, monophenyl-, diphenyU, methylphenyl-, monovinyl-, and methylvinyl-chlorosilanes, and tetra- 
5 chlorosilane, with the methyl-substituted silanes being most commonly utilized. Preferred resins are 
available from General Elecoic as GE SS4230 and GE SS4267. Commercially available silicone resins are 
generally supplied in a dissolved form in a low viscosity volatile or non-volatile silicone fluid. The silicone 
resins for use herein should be supplied and incorporated into the present compositions in such dissolved 
form, as will be readily apparent to one of ordinary skill in the art. 

10 . Silicone materials and silicone resins in particular, can conveniently be identified according lo a 

shorthand nomenclature system known to those of ordinary skill in the art as "MDTQ" nomenclature. Under 
this system, the silicone is described according to presence of various siloxane monomer units which make 
up the silicone. Briefly, the symbol M denotes the monofunctional unit (CH3)3SiOo.5; D denotes the 
difunctional unit (CH3)2SiO; T denotes the trifunctional unit (CH3)SiO|.5; and Q denotes the quadra- or 

15 tecra-functional unit SiO:. Primes of the unit symbols (e.g. M*, D*, T*, and Q') denote substituents other 
than methyl, and must be specifically defined for each occurrence. Typical alternate substituents include, 
but are not limited to, groups such as vinyl, phenyls, amines, hydroxy Is, and the like. The molar ratios of 
the various units, either in terms of subscripts to the symbols indicating the total number of each type of unit 
in the silicone (or an average thereof) or as specifically indicated ratios in combination with molecular 

20 weight complete the description of the silicone material under the MDTQ system. Higher relative molar 
amounts of T, Q, T' and/or Q* to D, D*, M and/or M' in a silicone resin indicates higher levels of cross- 
linking. As discifssed above, however, the overall level of cross-linking can also be indicated by the oxygen 
to silicon ratio. 

Preferred silicone resins for use in the anti-dandruff and conditioning shan^oo compositions of the 
25 present = invention include, but axe not limited to MQ, MX, MTQ, MDT and MDTQ resins. Methyl is a 
preferred silicone substituent. Especially preferred silicone resins are MQ resins, wherein the M:Q ratio is 
from about 0.5:1.0 to, about 1.5:1,0 and the average molecular weight of llie silicone resin is from about 
1000 to about 10,000.. 

The weight ratio of the non-volatile silicone fluid, having refractive index below 1.46, to the 
30 : silicone resin component^ when used, is preferably from about 4:1 to about 40k}:l, more preferably from 
about 9:1 to about 200:1, niost preferably from about 19:1 to about 100:1, particularly when the silicone 
•fluid con^onent is a polydinaethylsiloxane fluid or. a mixture of polydimethylsiloxane fluid and 
polydimethylsiloxane giun as described, above. Insofar as the silicone resin forms a part of the same phase 
in the corrpositions hereof as the silicone fluid, i.e. the conditi ning active, the sum of the fluid and r sin 
35 should be included in determining the level of silicone conditi ning agent in the composition. 
2. Organic conditioning oils 
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The conditioning component of the anti-dandruff and conditioning shampoo compositions of die 
present invention may also comprise from about 0.05% to about 3%, by weight of the composition, 
preferably from about 0.08% to about 1.5%, more preferably from about 0.1% to about 1%, of at least one 
orgamc conditioning oil as the conditioning agent, either alone or in combination with other conditioning 
agents, such as the silicones (described above). 

It is believed that these organic conditioning oils provide the shampoo composition with improved 
conditioning performance when used in combination with the essential components of the composition, and 
in panicular when used in combination with cationic polymers (described below). The conditioning oils may 
add shine and luster to the hair! Additionally, they may enhance dry combing and dry hair feel. Most or all 
of these organic conditioning oils are believed to be soltibilized in the surfactant niiceiles of the shampoo 
composition. It is also believed that this solubilization into ' the surifactant micelles contributes to the 
improved hair conditioning perfommnce of the shampoo compositions herein. 

The organic conditioning oils suitable for 'use as the conditioning agent herein are jpreferably low 
viscosity, water insoluble, liquids selected from the hydrocarbon oils^ polyolefms, fatty esters, and mixtures 
thereof The viscosity, as measured at 40*'C, of such organic conditioning oils is preferably from about 1 
centipoise to about 200 centipoise, more preferably from about' i centipoise to about lOCr'cehtipoise, most 
preferably from about 2 centipoise to about 50 centipoisc. ^ : 

i. Hydrocarbon oils 

Suitable organic conditioning oils for use as concikionihg agents iii the ' anti-dandruff and 
conditioning shampoo compositions of the present invention include, but are not limited to, hydrocarbon 
oils having at least about 10 carbon atoms, such as cyclic hy<irocarbons, straight chain aliphatic 
hydrocarbons (saturated or unsaturated), and branched chain aliphatic hydrocarbons (saturated or 
unsaturated), including polymers and mixtures diereof. Straight chain hydrocarbon oils preferably are from 
about C,2 to about C,,. Branched chain hydrocarbon oils, including hydrocarbon polymers, typically will 
contain more than 19 carbon atoms. 

Specific non-limiting examples of these hydrocarbon oil's include paraffin oil, mineral oil, samrated 
and unsaturated dodecane. samrated and unsaturated tndecane, samrated and unsamrated tetradecane, 
saturated and umaturated pexitadecane; saturated and unsaturated hexadecane, polybutehe, polydecene, and 
mixmres thereof Branched-chain isomers of these compounds, as well as of higher chain length 
hydrocarbons, can also be used, exarr^les of which include highly branched; saturated or unsaturated, 
alkanes such as the peimethyl-substituted isomer; elg., th^ permethyl-substinited isomers of hexadecane 
and eicosane, such as 2, 2. 4,''4, 6, 6! k. S-dimethyl-lO^niethyl^^^^ 2, 4, 4, 6, Sniimethyl-g. 

methylnonane. aVailable from Perin^thyl Coriporati6h, Hyardcarbon^ polymers such as polybutene and 
polydecene. A preferred hydrocarbbn polymer is polybiitehe; such^as'the ^;opolyb^^^ of isobutylene and 
butene. A commercially available material of this type is L- 14 polybutehe from Amoco Chemical 

Corporation, 

ii. P Iv lefins 
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Organic conditioning oils for use in the anti-dandruff and conditioning shampoo comp sitions of 
the present invention can also include liquid polyolefms, more preferably liquid poly-a-olefins, most 
preferably hydrogenated liquid poly-a-olefins. Polyolefins for use herein are prepared by polymerization of 
C4 to about C|4 olefenic monomers, preferably from about Ce to about C|v 
5 , . Non-limiting examples of olefenic monomers for use in preparing the polyolefm liquids herein 

include ethylene, propylene, l-buiene, 1-pentene, 1-hexene, 1-octene, 1-decene, 1-dodecene, l-tetradecene, 
, branched chain isomers such as 4-methyl- 1 -peiitene, and mixtures thereof. Also suitable for preparing the 
polyolefm liquids are olefm-containing refinery feedstocks or effluents. Preferred hydrogenated a-olefin 
mpnpmers include, but are not limited to: 1-hexene to 1-hexadecenes, l:octene.,to l-tetradecene, and 

10 mixtures thereof,. , . r: >. 

iii. Fattv Esters . , ^ , . 

' Other suitable organic conditioning oils for use a$ the conditioning agent in the anti -dandruff and 
conditioning shampoo compositions of the present invention include, but are not limited to,, fatty esters 
having at least 10 carbon atoms. These fatty esters include esteirs with, hydrocarbyl chains derived from fatty 
15 acids or alcohols (e.g.. monp-es;ters,,polyhydri^^^ The 
hydrocarbyl radicals of the fatty esters hereof may include or have coyalently bonded thereto other 
con^atible functionalities, such as atnides and alkoxy moieties (e.g., ethoxy or ether linkages, etc.)- 

Suitable fofv use in tfie anti-dandruff and cpnditioning shampoo cornpositions of the present 
invention are alkyl and alkenyl esters of fatty acids having from about Cio to about C22 aliphatic chains, and 
20 alkyl and alkenyl fatty alcohol carboxylic acid esters having a C|o to about C22 alkyl and/or alkenyl alcohol- 
derived aliphatic chain, and mixtures thereof. Specific examples of preferred fatty esters include, but are 
not limited to: isopropyl isostearate, hexyl laurate, isohexyl laurate, isohexyl palmitate, isopropyl pahnitate, 
decyl oleate, isodecyl oleate, hexadecyl steafate, decyl stearate, isopropyl isostearate, dihexyldecyl adipate, 
lauryl lactate, myristyl lactate, cetyl lactate, oleyl stearate, oleyl oleate, oleyl myristate, lauryl acetate, cctyl 
25 propionate, aind oleyl adipate. 

Other fatty esters. suitable for use in the anti-dandruff and conditioning shampoo compositions of 
the present invention are mpno-carboxy lie acid esters of the general formula R'COOR, wherein R' and R 
are alkyl or alkenyl radicals, and the sum of carbon atoms in R' and R is at least 10, preferably at least 20. 
The mono-carboxylic acid ester need not necessarily contain at least one chain with at least 10 carbon 
30 atoms; rather the total number of ahphatic chain carbon atoms must be least 10. Specific non-limiting 
examples of mono-carboxylic acid esters include: isopropyl myristate, glycol stearate, and isopropyl laurate. 

Still other fatty esters suitable for use in the anti-dandruff and conditioning shampoo compositions 
of the present invention are di- and tri-alkyl and alkenyl esters of carboxylic acids, such as esters of C4 to Cg 
dicarboxylic acids (e.g. C| to C22 esters, preferably C| to Ca, of succinic acid, glutaric acid, adipic acid, 
35 hexanoic acid, heptanoic acid, and octanoic acid). Specific non-limiting examples of di- and tri- alkyl and 
alkenyl esters of carboxylic acids include isocetyl stearyol stearate, diisopropyl adipate, and tristearyl 
citrate. 
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Other fatty esters suitable for use in the anti-dandruff and conditioning shampoo compositions of 
the present invention are those known as polyhydric alcohol esters. Such polyhydric alcohol esters include 
alkylene glycol esters, such as ethylene glycol mono and di-fatty acid esters, diethylene glycol mono- and di- 
farty acid esters, polyethylene glycol mono- and di-fatty acid esters, propylene glycol mono- and di-fatty 
acid esters, polypropylene glycol monooleate, polypropylene glycol 2000 monostearaie, ethoxylated 
propylene glycol monostearate, glyceryl mono- and di-fatty acid esters, polyglycerol poly-fatty acid esters, 
ethoxylated glyceryl monostearate, 1,3-butylehe glycol monostearate, 1,3-butylene glycol distearate, 
polyoxyethylene polyol fatty acid ester, sorbitan fatty acid esters, and polyoxyethylene sorbitan- fatty acid 
esters. 

Still other fatty esters suitable for Use'fii the anti-idaiidruff atid conditioning shampoo compositions 
of the present invention are glycerides, including, but not limited to, mono-, di-, and trii-glycerides, 
preferably di- and tn-glycerides, most preferably triglycerides. For ^iise in ' thel^shampoo compositions 
described herein, the glycerides' are' preferably the' monb- ' di-, and' Westers of gl^ and long chain 
" carboxylic acids, such ks C,o to'C,, carfeoxyiic'acids. A variety of these types of materials can be obtained 
from vegetable and aiiimai fats and' xSils^ sue Iras castor oil; safflower oil, cottonseed oil, corn oil, olive oil, 
cod' liver oil, almond oil^avbcadio dii: fiaini bil,'sesame oil lanolin and soybean oil. Synthetic oils include. 
butarenot'linited^^6;m6lein^dte^ ' '"^ - 

Other fatty 'esters suitable for ^u^^^^^^ shampoo cbrnpositions of 

* the present invention are water insoluble Synthetic fatty esters; Sbme' preferred synthetic esters conform to 
the general Formula (IX): 



— C— O-Y 



n 



wherein R* is a C7 to C9 alkyl, alkenyl, hydroxyalkyl or hydroxyalkenyr group, preferably a saturated alkyl 
group, more preferably a samrated, linear, alkyl group; n is a positive integer having a value from 2 to 4, 
preferably 3; and Y is an aD^^l, alkenyl, hydroxy or carboxy substituted alkyl or alkesnyl, having from about 
2 to about 20 carbon atoms, preferably from about 3 to about 14 carbon atoms. Other preferred synthetic 
esters conform to the general Formula (X): 



O 

jj 

.r2-:-0— C- 



whcrein is a C, to Co alkyl, alkenyl, hydroxyalkyl or hydroxyalkenyl group; preferably a samrated alkyl 
group, more preferably a saturated, linear, alkyl group; n and Y are as defined above in Formula (X). 
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It is believed that the preferred synthetic esters provide improved wet hair feel when used in 
combination with the essential conr^onenis of the shampoo compositions of the present invention, 
particularly when used in combination with the cationic polymer component (described below). These 
synthetic esters improve wet hair feei by reducing the slimy or excessively conditioned feel of wet hair that 
5 has been conditioned by a cationic polymer. 

Specific non-limiting examples of suitable synthetic fatty esters for use in the anti-dandruff and 
conditioning shampoo compositions of the present invention include: P-43 (Cg-Cio triester of 
trimethylolpropane), MCP-684 (tetraester of 3,3 diethanol-1,5 pentadioij, MCP 121 (Cs-Cio diester of 
adipic acid), all of which are available from Mobil Chemical Conpany. 
10 3. Other conditioning agents 

Also suitable for use in the compositions herein are the conditioning agents described by the 
Procter & Gamble Connj)any in U.S. Pat. Nos. 5.674,478, and 5.750,122^ both of which are incorporated 
herein in their entirety by reference. Also suitable for use herein are those conditioning agents described in 
U.S. Pat. Nos. 4,529,586 (qiairol), 4,507,280 (Clairol), 4,663,158 (Clairol), 4,197,8^5' (L'breal). 4,217, 
15 914 (rOreal), 4,381,919 (L'Oreal), and 4,422, 853 (L'Oreal), all of which descriptions ^e incorporated 
herein by reference. 

Some other preferred sihcone conditioning agents for use in the con^ositions of the present 
invention include: Abil® S 201 (dimethicone/sodium PG-propyldimethicone thiosulfate copolymer), 
available from Goldschmidt; DC Q2-8220 (trimethylsilyl amodimethicone) available from Dow Coming; 
20 DC 949 (amodimethicone, cetrimonium chloride, and Trideceth-12), available from Dow Coming; DC 749 

(cyclomethicone and trimethylsiloxysilicate). available from Dow Coming; DC2502 (cetyl dimethicone), 

■ ^ * • . I" ■■ ■ *' 

available from Dow Coming; BC97/004 and BC 99/088 (amino functionalized silicone microemulsions), 
available from Basildon Chemicals; GE SME253 and SM21 15-D2.and SM2658 and SF1708 (amino 
functionalized silicone microemulsions), available from General Electric; siliconized meadowfoam seed oil, 
25 available from Croda; and those silicone conditioning agents described by GAJF Corp. in U.S. Pat. No. 
4,834,767 (quaternized amino lactam), by Biosil Technologies in U.S. Pat No. 5,854,319 (reactive silicone 
emulsions containing amino acids), and by Dow Corning in U.S. Pat. No. 4,898,585 (polysiloxanes), ail of 
which descriptions are incorporated herein by reference. 

30 C. Anti-dandruff particulate 

The anti-dandruff and conditioning shampoo conpositions of the present invention comprise from 
about 0.1% to about 4%, by weight of the composition, preferably from about 0.1% to about 3%, most 
preferably from about 0.3% to about 2%, of an anti-dandruff particulate suitable for application to the hair 
or skin. The anti-dandruff particulate provides the shampoo con^sitions with anti-microbial activity. 
35 Suitable, non-limiting examples of anti*dandruff paniculates include: pyridinethione salts, selenium sulfide, 
particulate sulfur, and mixtures thereof. Preferred are pyridinethione salts. Such anti-dandruff particulate 
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should be physically and chemically compatible with the essemial components of the composition, and 
should not otherwise unduly impair product stability, aesthetics or performance. 

1. Pvridinethione salts 

Pyridinethione anti-dandruff particulates, especially 1 -hydroxy- 2 -pyridinethione salts, are highly 
preferred particulate anti-dandruff agents for use in the anti-dandruff and conditioning shampoo 
compositions of the present invention. The concentration of pyridinethione anti-dandruff particulate 
typically ranges from about 0.1% to about 4%, by weight of the composition, preferably from about 0.1% to 
about 3%, most preferably from about 0.3% to about 2%. Preferred pyridinethione salts include those 
formed from heavy metais such as zinc, tin, cadmium, magnesium, aluminum and zuconium, preferably 
zinc, more preferably the zinc salt of 1 -hyciroxy-2-pyridinethione (knoWn as "zinc pyridinethione" or 
"ZPT"), most preferably l-hydroxy-2-pyridinethione salts ih^pi'atelet particle forni, wherein the particles 
have an average size of up to about 20^, preferably up'to about 5^1, niost preferably up to about 2.5\l. Salts 
formed from other cations, such as sodium! may also be suitable. Pyridinethione anti-dandniff agents are 
described, for example, in U,s!;Pat No, 2,809,97 U Pat. No. 3,236,733; U-S! Pat. No. 3,753,196; U.S. 
Pat No. 3,761,418; U.s' Pat No. 4,345,080;' U.S. Pat No. 4,323,683; U.S. Pat No. 4,379.753; and U.S. 
Pat No. 4,470,982, all of which are incorporated herein by reference. It is contemplkted that when ZPT is 
used as the anti-dandruff particulate in the shampoo compositions herein, that tJie growth or fe-growth of 
hair may be stimulated or regulated, or both, or that hair loss may be reduced or inhibited, or that hair may 
appear thicker or fuller, 

2. Selenium sulfide 

Selenium sulfide is a particulate anti-dandruff agent suitable for use in the anti-dandruff and 
conditioning shampoo con^ositions of the present invention, effective conceriiations of which range from 
about 0.1% to about 4%. by weight of the composition; preferably from about 0.3% to about 2:5%, more 
preferably from about 6.5% to about 1.5%. Selenium suifide is generally regarded as a conipourid having 
one mole of selenium and two moles of sulfur, aldiough it nuy also be a cyclic sthicmre that conforms to the 
general formula Se,Sy, wherein x + y = 8. Average particle diameters for the selenium sulfide are typically 
less than 15^lm, as measured by forward la^er light scattering device (elg. Malvern 3600 mstniment), 
preferably less than 10 ^im. Selenium suifide compounds are described, for exaniiple, in U.S. Pat No. 
2,694,668; U.S. Pat No. 3,152,046; U.S. Pat No. 4,089.945; and U.S. Pat No. 4.885,107. all of which 
descriptions are incorporated herein by reference. 

3. Sulfur 

Siilfrir rnay also be used Wtfie partic 
shampoo compositions of the present invention. Ef^^ sulfur are 

typically from about 1% to about 4%, by weight of the conipositio^ preferabfy from about 2% to about 4%. 



D. Cat! nic guar derivatives 
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The anti-dandnifT and conditioning shampoo compositions of the present invention comprise fr m 
about 0.02% to about 5%, by weight of the composition, preferably from about 0.05% to about 3%, more 
preferably from about 0.1% to about 1.5%, most preferably from about 0.5% to about 1%, of a cationic guar 
suitable for application to the hair or skin. The guars are believed to provide increased anti-dandruff 
efficacy and increased conditioning to the shampoo con^ositions described herein. Such cationic guars 
should be physically and chemically compatible with the essential components described herein, and should 
not otherwise unduly impair product stability, aesthetics or performance. * 
1. Characteristics of the cationic guars 

The cationic guars useful in the present invention must be selected and must be present at a level 
such that the cationic polymers are soluble in the shampoo composition, and which are preferably soluble in 
a complex coacervate phase in the shampoo composition, upori dilution. Such coacervate is described in 
detail below. Also, physical properties of the cationic guars and suitable counterions are detailed. 

i. Coacervate formed from cationic polvmer 

A coacervate is formed, upon dilution of the shampoo composition, between the batiohic 
polymer and the anionic detersive surfactant component (described above) of the present ihveiitibn. 
It is believed that the cationic moiety of the polymer binds with the anionic moiety of the surfactoit 
to form an insoluble complex that precipitates, upon dilution (the coacervate). Complex 
coacervates of the cationic polymer can also be formed with other optional anionic components of 
the shampoo composition (described below). Coacervate formation is dependent upon a variety of 
criteria, such as molecular weight, component concentration, and ratio of interacting ionic 
components, ionic strength (including modification of ionic strength, for example, by addition of 
salts), charge density of the cationic and anionic components, pH, and ten^erature. Coacervate 
systems and the effect of these parameters liavc been described, for exan^le, in J. Caelles, et al., 
"Anionic and Cationic Compounds in Mixed Systems", Cosmetics & Toiletries, vol. 106, (April 
1991), pp 49-54; C. J. van Oss, "Coacervation, Complex-Coacervation and Flocculation", / 
Dispersion Science and Tech., vol. 9 (5,6), (1988-89), pp 561-73; and in D. J. Burgess. "Practical 
Analysis of Con^lex Coacervate Systems", / of Colloid and Interface Science, vol. 140. no. 1, 
(November 1990), pp 227-38; all of which descriptions arc incorporated herein by reference. The 
shan^oo compositions described herein, typically have a ratio of anionic detersive surfactant 
component to canonic polymer component from about 25 : 6.02 to about 1:1, preferably from 
about 20 : 0.1 to about 12 : 1. 

Coaceryates are believed to provide conditioning benefits, especially conditioning benefits 
during product use when the hair is wet, by helping to deposit conditioning agents on the hair and 
scalp. Coacervates are als kn wn in the art to aid deposition of other types of particulates. This 
is thought to occur by concentrating particulates within coacervate boundaries upon dilution. 

It has also been found that the characteristics of polymer in such compositions can affect 
the bioavailability/coverage f anti-dandruff particulates, such characteristics include cationic guar 
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polymer molecular weight and charge density. Guars with lower molecular weight are preferred, 
guars with lower charge density are preferred. Guars with lower molecular weight and lower 
charge density are highly preferred. It is believed that these select guars impart modified physical 
properties (i.e. rheology) to the coacervates formed. 

Applicaiits have found that the characteristics of polymer in such compositions can affect the 
bioavailabiliry/coverage pf ami-dandruff paraculatcs. such characteristics include cationic guar 
polymer molecular weight and charge density. Guars with lower molecular weight are preferred, 
guars with lower charge density are preferred. Guars with lower molecular weight and lower charge 
density are highly , preferred. It is believed tHat th«e"^_'selecrguar8" ' impart modified physical 
properties (i.e. rheology) to the coacervates fomed. These differences in physicar properties are 
hypothesized to affectbioavailability/cove^ge. 

Techniques for analysis of formanon of con?»lex coacervates are known in the art. For 
example, microscopic analyses of the sha^oo compositions, at any chosen stage of dilution, can be 
utilued . tp identi.fy whether a coacervate phase 'his ' forrfied^^ Such coaceri^ate phase will be 
identifiable as aii adtiUional emulsified the "use of dyes can aid in 

distinguishing Ae coaceryate phase "from other insoluble phases dispersed in the shan^oo 

composition. _ . .1 .. . ; 

ii. Phvsical properties of the cationic guar 

The average molecular wei^t of cationic conditioning guaVs suitable "'for use herein is 
typically from about 5,000. to about 10,000,000, preferably from about 50.000 to about 2,000,000. 
more preferably from about 50,000 to about 1,500,000, more preferably from about 50,000 to about 
700.000. more preferably from about 50.000 to about 400, 000, most preferably from about 100,000 
to about 400,000. The guars have a cationic charge density typically frorh atout 0.05 meq/g to 
about 7 meq/g, as mcasitfed at the pH. of intended use of the syiitipoo conqwsition, preferably from 
about 0.05meq/gm to about 5meq/g, more preferably from about 6.05nieq/g to about 2 meq/g, more 
preferably from about 0.1 meq/g to about l .Omeq/g, most preferably from about 0.3meq/g to about 
l.Omeq/g. The pH of intended use of the shampoo composition typically ranges from about pH 3 to 
about pH 9, preferably from about pH 4 to about pH 7. 

iii. rounterions used in forming cation ic guars 

Any anionic counterions may be use in association with the cationic guars so lonfe' as the 
cationic guars remain soluble in water, in' the shampoo conri^ositioii, ot in a coacervate phase of the 
shampoo composition, and so long as the counterions are physically and chemicaUy cWatibte with 
the essential' con^onents of the shanjoo composiiion or do not otherwise ii^uly impair product 
performance, stabilit^'or aesActics; ' 'Won-lb^^^^ dbuhierioiis include: halides 

(e.g.. chloride, fluoride, br mide, iodide), sulfate, methyls'uifate, and mixtures thereof. 

2, Types cationic p Ivmers 
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Examples of cationic guars which may be suitably employed in the shampoo compositions 
herein include, but are not limited to cationic polysaccharides (e.g. cationic guars). Such cationic 
polymers are described in detail below, 
i. Cationic polysaccharides 
5 Preferred cationic polymers for use in the anti-dandmff and conditioning shampoo 

compositions of the present invention are those known as cationic polysaccharides. Cationic 
polysaccharides are those polymers based on C5 to Ce sugars and derivatives which have been made 
cationic by engrafting of cationic moieties on the polysaccharide backbone, and include 
homopolymers, copolymers, terpolymers, and so forth, of quaternary ammonium or cationic amine - 
10 substituted monomer units, optionally in combination with non-cationic monomers. The 
polysaccharides may be composed of one type of sugar or of more than one type. The cationic 
amines can be primary, secondary, or tertiary amines (preferably secondary or tertiary), depending 
upon the particular species and the selected pH of the shanpoo composition. The monomers may 
be in straight chain or branched chain geometric arrangements. All of the monomer units may have 
1 5 cationic mtrogen-containing moieties attached thereto, preferably some of the monomer units do not 
have such moieties atuched. Non-limiting exan^les of cationic polysaccharides are described in the 
CTFA Cosmetic Ingredient Dictionary, 3d ed., edited by Estrin, Crosley, and Haynes, (The 
Cosmetic, Toiletry, and Fragrance Association, Inc.; Washington, D C. (1982), which description is 
incorporated herein by reference. 
20 Cationic polysaccharide polymers include the cationic polymers based on the 

galactomannan copolymer known as guar gum obtained from the endosperm of the guar bean. 

b. Cationic guar derivatives 

Other suitable polysaccharide cationic polymers for use in the anti-dandruff and 
conditioning shampoo compositions of the preseni; invention are cationic guar polymers. Guars are 
cationically substituted galactomannan (guar) gum derivatives. 

Guar gum for use in preparing these guar giun derivatives is typically obtained as a 
naturally occurring material from the seeds of the guair piant. The gixar molecule itself is a straight 
chain mannan branched at regular intervals widi single membered galactose utiits on alternative 
mannose units. The mannose units are linked to each other by means of p (1-4) glycosidic linkages. 
The galactose branching arises by way of an a (1-6) linkage. Cationic derivatives of the guar gums 
are obtained by reaction betv/ceri the hydroxyl groups, of the polygalactomannan and reactive 
quaternary ammonium compounds. The degree of substitution of the cationic groups onto the guar 
structure must be sufficient to provide the requisite cationic charge density described above. 

Suitable quaternary ammonium compounds for use in forming the cationic guar pohrners 
include those conforming to the general Formula (XII): 



25 



30 



35 
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R1 

I 

R4— N— R2 2- 

R3 

wherein where R\ and are methyl or ethyl groupjs; R"" is either an epoxyalkyl group of the 
general Formula (XIII): 

' HoC -CH-R5— 

o 

or R"* is a halohydrin grpup of the general Formula (?CJy): . 

. ... ^X-CHo-CH-RS — ^ 

■ , . . . , I . . ..... . 

wherein R* is a Ci to C3 alkylene; X is chlorine or bromine, and Z is an anion such as CI", Br", T or 
HSO4-. 

Catiomc guar polymers (cationic derivatives of guar .gum) formed from the reagents 
described above are represented by the general Formula (XV): 

RiV. / . 

R— O-CH2-CH— R5-N*— R2^ 2 - 
OH R3 

wherein R is guar gum. Preferably, the cationic guar polymer is guar 
hydroxypropyltrimethylanimoniiam chloride, which can be more specifically represented by the 
general Formula (XVI)=: ^ . 

R-^0-CH2-CH-CH2N"(eH3)3Cr 

■ ■ ' ' ' ■ ■' ■ "' ■ ^^dH ■ ' • - ' ' ' 

Specific non-limiting examples of cationic gtiar polymers which conform to Formula XVI include: 
Jaguar® C 13S, having a cationic charge density of 0.8meq/g (available from RHodia Company) 
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and Jaguarl^ C 17. having a cationic charge density of 1.6meq/g (available from Rhodia Con^any). 
Other suitable cationic guar polymers include hydroxypropylated cationic guar derivatives. Still 
other suitable cationic polymers include copolymers of etherified guar, some examples of which are 
described in U.S. Pat. No. 3,958,581, which description is incorporated herein by reference. 

E. Water 

The anti-dandruff and conditioning shan^oo compositions of the present invention 
comprise from about 20% to about 94.75%, by weight of the composition, preferably from about 
50% to about 94.75%, more preferably from about 60% to about 85%, of water. 

n. Optional Cohipdneiits 
The anii-dandriiff and cohdiiiohing shampoo compositions of the present invention may, in 
some embodiments, further comprise additional optional components known or otherwise effective 
for use in hair care or personal care products. Additional surfactants, additional cationic polymers, 
suspending agents, polyalkylene' glycols, hair growth' regulating agents', ahd other Optional 
con^onents are described in detail below. - - 

A. Othef siiKiactants 

The anti-dandruff and conditioning shan^oo compositions of the present invention may, in 
some embodiments, further comprise from about 0.5% to about 25%, by weight of the composition, 
preferably from about 1% to about 20%, most preferably from about 1% to about 10%, of a 
surfactant other thin the anionic surfactants described above; suitable for apphcation to the hair or 
skin. Such optional other surfactants should be chernically and physically coi]cq>atible with the 
essential components of the shampoo composition, and should not otherwise unduly impair product 
performance, aesthetics or stability. Suitable other surfactants include, but are not limited to: 
amphoteric, zwitterionic, cationic, nonionic and mixtures thereof. 

Amphoteric detersive surfactants suitable for use herein include, but are not limited to, 
those surfactants broadly described as derivatives of aliphatic secondary and teitiar>' amines in which 
the aliphatic radical can be straight or branched chain and wherein one of the alii)hatic substituents 
contains from about 8 to about 18 carbon atoms and one contains an anionic water solubiiizing 
group such as carboxy, sulfonate, sulfate, phosphate, or phosphonate. 

Zwitterionic detersive surfactants suitable for use herein include, but are not limited to, 
those surfactants broadly described as derivatives of aliphatic quateriiary amiirionium, phosphonium, 
and sulfoniimi cohipouhds, in which the aliphatic radicals can be snraigbt or branched chain, and 
wherein one of the aliphatic substituents contains from about 8 to about 18 carbon at ms and ne 
contains an anionic group such as carboxy, sulfonate, sulfate, ph sphate or ph sphonate. Preferred 
zwitterionic detersive surfattants are the betaines. 
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Cationic detersive surfactants suitable for use herein include, but are not limited to, 
surfactants containing quaternary nitrogen moieties. Examples of suitable cationic surfactants are 
those corresponding to the general Formula (XVIIl): 




wherein Ri, R2, R3. and R4 are independently selected from a Ci to C:2 aliphatic group or an 
aromatic, alkoxy, polyoxyalkylene, ■aUcyl?nu(Jp, h^^^ aryl or alkylaryl group having up to 

about 22 carbon atoms, preferably Q, to C22 alkyl; .and ,X is. a salt-forming anion, such as those 

10 selected from halogen («.g,v chloride,, bromide), aqeiate, citrate, lactate, glycolate, phosphate riitrate, 
sulfate^. atid alkylsulfate radicals. The , aliphatic ^Qups can, contain, in addition to carbon and 
hydrogen atoms, ether linkage^, and other groups, ^s^^ The longer chaiii (e.g. C12 

and higher) aliphatic groups can be samrated or unsamra]t^4.. ^ , : , ^ , : % : 

Preferred cationic detersive surfactants are those containing two long alkyl chains and two 

15 short alkyl chains or those containing one long alkyl chain and three short aUcyl 9Jiains. Such long 
alkyl chains are preferably from C12 to Cis, more preferably from Ci6 to C22. Such short alkyl chains 
are preferably frortxCi to €3, niore preferably from Ci to C2.^^^^ 

Nohionic detersive surfactants suitable, for use herein include, but are not liniited to, those 
comf/ounds produced by condensation of ajil^J??ne oxide groups ^hydrophilic in nature) with an 

20 organic hydrophobic confound, which may be aliphatic or alkyl^^^^ 

Non-limiting exainples of, pt^er amphoteric, zwitteripnic, cationic and nonionic detersive 
surfactants suitable for use in the; anti-dandruff and conditioning shampoo qomppsition of the present 
invention are described in McGutcheon's, Emtdsifiers and Detergents, (1989), published by M. C. 
Pub. Co., and in,U.S;,Pat,,No.^ 2,438,091; y.S.,Pat. No. 2,528,378; U.S. Pat., No. 2,658,072; U.S. 

25 P^t. No. 3,155.591; U.S.,Pat. Jsl^p. 3,9M,678; U.S^Pat..No^ 3,959,461; U.S. J>at. No, 4,387,090; U.S. 
Pat. No. 5, 104,646; ^U.S, Pat No. 5,106,609; and U.S. Pat No. 5,837,661, all of which descriptions 
are incorporate^ herein by jefere^ ; , 1 - : 

B. Other types of cationic po^vmers . 

30 , The antirdan^iruff ^nd conditioning shampoo, compositions of the ^re^ may, in 

some embodiments, further, comprise cationic p lym?rs pthei; than die guars described above. 
Examples of cationic polymers which may be suitably employed in this shampoo compositioi^ herein 
include, but are not limited to cationic polysaccharides (e.g. cationic cellulose derivatives). 
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copolymers of vinyl monomers, vinyl pyrrolidone copolymers, caiionic modified proteins, and 
certain polymeric quaternary salts. Such catipnic polymers are described in detail below, 
i. Cationic polysaccharides 

Preferred cationic polymers for use in the anti-dandruff and conditioning shampoo 
compositions of the present invention are those known as cationic polysaccharides. Cationic 
polysaccharides are those polymers based on C5 to €5 sugars and derivatives which have been made 
caiionic by engrafting of cationic moieties on the polysaccharide backbone, and include 
homopoiymers, copolymers, terpolymers, and so forth, of quaternary ammonium or cationic amine- 
substituted monomer units, optionally in combination - with non-cationic monomers. The 
polysaccharides may be composed of one typ1s of sugar or of more than one type. The cationic 
amines can be primary, secondary, or tertiary aiiiines (preferably 5econdar>' or tertiary), depending 
upon tlie particular species and the selected pH of the shampoo composition. The monomers may 
be in straight chain or branched chain geomenic anangements. All of the monomer units may have 
cationic nitrogen-containing moienes attached thereto, preferably some of the monomer units do not 
have such moieties attached. Non-limitiiig exanqsles of cationic polysaccharides are described in the 
CTFA Costfietic Ingredient Z>/cno/ia/>v 3d ed., edited b^ Estrin, Crosley, and Hayncs, (The 
Cosmetic, Toiietfy, and Fragrance Assodation, lnc7, Washiiigion, D.C. (1982), which description is 
incorporated herein by reference: 

Cationic polysaccharide polymers include the following: cationic celluloses and 
hydroxyethylcellulbses; cationic starches and hydroxyalkyl starches; cationic polymers based on 
arabinose vegetable gtmis; caiionic polymers derived from xylose polymers (such as those found in 
wbod, straw, cottonseed hulls, and cohi cobs); canoriic polymers derived from fucose polymers 
(such as those found as a con^onent of cell wails in seaweed); canonic polymers derived from 
fructose polymers (such as Itiulin, which is foiind in 'certain plants); canonic polymei-s based on acid- 
containing sugars (such as galacturonic acid and glucouronic acid);- cationic polymers based on 
amine sugars (such as gaiactosamine and glucosamine); cationic polymers based on 5 and 6 metriber 
ring polyalcbhols; cationic polymers bised'on galSLCtose monomers (such as those found in plant 
gums and mucilates); and cationic polymers based on mannose monomers (such as those found in 
plants, yeasts, and red algae). Preferred are cationic celluloses and hydroxyethylcelluloses; cationic 
starches and hydroxyalkyl starches; cationic polymers based on' guar.gum, -and mixtures thereof, 
a. Cationic celluiose derivatives ' ^j. 

Suitable polysaccharide cationic polymers for use in the ariti-dandniff and conditioning 
shampoo comjpositions of the present mvenabn are t^ie cationic cellulose derivatives and cationic 
starch derivatives. Siich citiooic polymers include tliose w^hich cohforni to the general Fonnula 
(XI): ' ' ' ' 
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A— 0-(R-N*-R3X-) 



wherein A is an anhydroglucose residual group (e.g., a starch or cellulose anhydroglucose residual); 
R is an alkylene oxyalkylene, polyoxyalkylene, or hydroxyalkylene group, or combination thereof; 
5 . R\ R\ and R^ are independently alkyl, aryl alkylaiyU arylalkyl alkoxyalkyl, or alkoxyaryl groups, 
each group containing up to about 1 8 carbon ^tpms, and dwj . total number of carbpn atorns for each 
cationic moiety (i.e.; the sum of carbon atpms in..R\:R^^^^ R^) pre|erably being about 20 or less; 
and X is an anionic coimterion as:d?$pribedabQye. ;; ; ;; > /. . j . 

Preferred cationic cellulose pplymers include, but are. not liipited to,. ^ polymers available 
1 0 from Amerchol Corporation, in their Polymer m and LR serie of polymers, as salts of hydroxyethyl 
cellulose reacted with trimethyl ammonium substituted, epoxi known in the industry (CTFA) as 
n Polyq uatemiuni\. 10 (e.gcf j gJ 30M®^^ vail^ble from-. Amerchol Corporation^^^^^ Preferred 
. Polyquatem^um 1 0 polymers for; uscrhe^eiiv typ^ haye a cl^ge density from about. O^j^ 
about 3 meq/g^ and ;a mol^ular wgigbrfron^ ^bw^ 
1 5 limiting of a preferred type of cationic cellulose includes the polymenc.qu^^njaiy^^a^^ salt of 
hydroxyethyl cellulose reacted with lauryl diniethyl amnioniuin-substituted epoxide, known in the 
industry (CTFA) PniygnatPminm 24. /e.g. Jolvmer LM 200®,^ available from Amerchol 

Corporation). , .m^j^y - > ; :i ^ 

Also suitable for use herein are those quate^ry mtrog^^ cellulose copolymers of 

20 hydroxyethylcellulose reacted/ with diallyldimethyl ainmonium . chloride, known in the industty 

(CTFA) as Pfilyquatemium 4 (e.g, Celquat® fl-100, available fronqi National Starch Corporation). 

Quaternary nitrogen-containiiig cellulose:eJhers suitabje for. use herein arc described in U.S. Pat. No. 

3,962,418, and still other copalymers pf e^crified cellulose and starch suitable for use herein are 

described in U S. ; Pat. No. :3i958,581, botl| of which descripn^ incorporated herein by 

25 reference. " ■ -y: •':-'-^(r- -w .: .r; - ■■■■^ . 

ii. rnpolvmers of vinvl monomers 
Other suitable cationic polymers for use in thp.anti-daiidruff ,and fon(^^^ shampoo 
compositions of the present inyemion are copolymers pf vinyl monopiers, having cationic protonated 
30 . amine or quaternary anyimnium fimctipiwlities, reacted with water MluWe fronoirors. Non-limiting 
-. examples of such monomers include: acryUmide. mjSthacrylaijiid^^ and dialkyi acrylamides, 
alkyl and dialkyi methacrylamides, alkyl acrylate. alkyl mediacrylate. vinyl caprolactone . vinyl 
pyrrolidone, and mixtures thereof. The alkyl and dialkyi substimted mon mers preferably have fr m 
C, to C, alkyl groups, more preferably from C, to Cj alkyl gr ups. Other suitable monomers 
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include vinyl esters, vinyl alcohol (made by hydrolysis of polyvinyl acetate), maleic anhydride, 
propylene glycol, ethylene glycol, and mixtures thereof. 

Suitable cationic protonated amino and quaternary ammonium monomers, for inclusion in the 
cationic polymers of the shampoo composition herein, include vinyl compounds substituted with 
5 dialkylaminoalkyi acrylate, dialkylaminoalkyl methacryiate, monoalkylaminoalkyl acrylatc, 
monoalkylaminoalkyl methacryiate, trialkyl methacryloxyalkyl amiiionium salt, trialkyl 
acryloxyalkyl ammonium salt, diallyl qiiaterriary animbhium salts; and vinyl quaternary ammonium 
monomers having cyclic cationic hitrogeri-containihg rihgs such as'pyridinium, imidazolium, and 
quatemized pyrrolidones, such as alkyl vinyl imidazoliuhrv alkyl viiiyi pyfidinium, and alkyl vinyl 
10 pyrrolidone salts. The alkyl portions of these monomers aire preferably lower alkyls such as the C| - 
C3 alkyls. ' ^ * 

Suitable amine-substituted vinyl monomers for use herein include, dialkylaminoalkyl 
. acrylamide, and dialkylaminoalkyl methacrylamide, wherein the alkyl groups are preferably Ci to C? 
hydrocarby Is, more preferably Ci to Cj alkyls. ' " 

15 iii. Vinvl pvrrolidone copolymers 

Other suitable cationic polymers for use in the anti-dandruff and condittoiiing shampoo 
compositions of the present invention include: copblyniers of l-vinyl-2-pyTTolidone and l-vinyl-3- 
methylimidazolium salt (e.g., chloride salt), known in the industry (CTFA) as Polyquatemium 16 
(e.g. Luviquat® FC 370, available from BASF Wyandotte Corporation); copolymers of l-vinyl-2- 
20 pyrrolidone and dimethylaminoethyl methacryiate, known in the iiidustry (CTFA) as Polyquatemium 
11 (e.g. Gafquat® 75 5N, available from ISP Coiporatioii); cationic diallyl quaternary ammonium- 
containing polymers, including, for example, dimethyldiallylammonium chloride homopolymer, 
known in the industry (CTFA) as Polyquatemium 6; copolymers of acrylamide and 
dimethyldiallylammonium chloride, known in the industry (CTFA) as Polyquatemium 7; and 
25 mineral acid salts of amino-alkyl esters of hombpolymers and copolymers of unsaturated C3 to C3 
'carboxylic acids, such as those described in U.S. Piat No. 4,009,256, which description is 
incorporated herein by reference. 

iv. Cationic modified proteins and polvmeric quaternary salts 

Still other cationic polymers for use in the anti-dandniff and conditioning shampoo 
30 compositions of the present invention are cationic nibdified proteins, such as lauryldimonium 
hydroxypropyl collagen (e.g. Croquat® L, available fi-om Croda" Corporation), oir cocodimonium 
hydroxypropyl hydrolized hair keratin (e.g. Croquat® HH, avaiiablc from Crbda Corporation). 
Other cationic polymers include the polymeric quaternary salt prepared the reaction of adipic acid 
and dimethylaminppropylamine, reacted with dichlorbcthyl ether, known in thib industry (CTFA) as 
35 Polyquatemium 2 (e.g. MirapoKS) AD-1, available from Rhbdia), arid the polymeric quat mary salt 
prepared by the reaction of azelaic acid and dimethylaminopr pylether, known in the industry 
(CTFA) as Polyquatemium 18 (e.g. Mirapoltg) AZ-1, available from Rhodia Corporation). 
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V. Additional cationic polvmers . 
Yet other cationic polymers suitable for use herein are the Arquad** series of quaternary 
ammonium salts, available from Akzo Nobel. Other preferred cationic polymers for use herein 
include: Polymer KG30M (polyquatemium 10 and quatemized cellulose), Incroquat® behenyl 
trimonium methosulfate (cetearyl alcohol arid behennimonium methosulfate), available from Croda; 
Merquat®.5 (quaternary ammonium resin), available from Calgon; Gafquat® series 440 (cationic 
quatemized copolymers), available frpm ISP; Akypoquat* 131, available from Kao; Salcare® SC 60 
(quaternary ammoriiuin resin), or Salcare® SC95 or SC96 (cationic liquid dispersion thickeners), all 
available from Ciba; and, Meadpwquat® HQ . (PEG-2-dimeadowfoamamido-ethylmonium 
methosulfate), available from Fanning. 



C Susp ending a gent ^ 

The anti-dandruff and conditioning shampoo compositions of the present invention may, in 

15 some embodiments, . comprise from about 0.1% to about 10%, by weight of die composition, 
pr;eferably froin about 03% to about 5%, more preferably from about 03% to about 2.5%, of a 
suspending agent suitable for application to. t^^^ hair or skin. It is believed that die suspending agent 
suspends water-insoluble, dispersed materials in the shanpoo compositions. Such suspending agent 
should be physically and chemically compatible with the essential components of the composition, 

20 and should not otherwise unduly impair product stability, aesthetics or performance. Examples of 
suspending agenjts which may be suitably employed in the shampoo compositions herein include, but 
are not limited, to: acyl derivatives, long chain amine oxides, xanthan gum, and mixtures thereof. 
These and other suitable suspending agents are described in ftmher deto 
1. Acvl derivatives and long chain amine oxides 

25 Acyl derivative suspending agents include, but are not limited to: glyceryl esters, long chain 

hydrocarbyU, long chain esters of long chain fatty acids, long chain esters of long chain alkanol 
amides. Another suitable suspending agent group includes the long chain amine oxides. Acyl 
derivative and long chain amine oxide suspending agents are described in U.S. Pat. No. 4,741,855. 
which description is incorporated herein by relference. 

30 Preferred acyl derivative suspending agents for use herein are glyceryl esters, which include 

C,6 to C22 ethylene glycol esters of fatty acids. More preferred are the ethylene glycol stearates, both 
mono- and di-stearate, most preferred^ is ethylene glycol di-stearate containing less dian about 7% of 
the mono-stearate. 

Also suitable for use in the shampoo con^ositions herein are long chain (i.e. Cg to C23) 
35 hydrocarbyls, which include N,N-dihydrocarbxl airiido benzoic acid and soluble salts thereof (e.g., 
Na, K), particularly N,N-di-(hydrogenated) C,6, C.a and tallow amido benzoic acid species of this 
family, available from Stepan Company. Non-limiting examples of long chain esters of long chain 
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fatty acids include: stearyl stearate and cetyl palmitate. Non-limiting examples of long chain esters 
of long chain alkanol amides include: stearamide diethanolamide distearate and stearamide 
monoeihanolamide stearate. Non-limiting examples of suitable long chain amine oxides for use as 
suspending agents herein include the alkyl.(Ci6-C22) dimethyl amine oxides (e.g. stearyl dimethyl 
5 amine oxide). 

2. Xanthan gum 

Also suitable as a suspending agent herein is xanthan gum. The concentration of xanthan 
gum will typically range from about 0.1% to about 3%, , by weight of the composition, preferably 
from about 0,4% to about 1.2%. The use of xaiithan gum as . a suspending agent in silicone 
10 containing shampoo compositions is described, for example, in U.S. Pat. No. 4,788,006, which 
description is incorporated herein by reference. Combinations of long chain acyl derivatives and 
xanthan gum may also be used as. a suspending agent in the shampoo compositions, as is described in 
U.S. Pat. No. 4,704,272, which description is incorporated herein by reference. 

15 3. Other suspending agents 

Still other suitable suspending agents for use in the anti-dandruff and conditioning shampoo 
compositioosr of the. present invention include^ carbpxyvinyl polymers. Preferred among these 
polymers are, the copolymers of acrylic acid crosslinked with polyallylsucrose, as described in U.S. 
Pat. No. 2,798,053, which description is incorporated herein by reference. Examples of these 

20 polymers include Carbopol 934, 940, 94L and 956, available from B. F. Goodrich Company. 

Other suitable suspending agents for use hereiri include primary amines having a fatty alkyl 
moiety having at least about 16 carbon atoms (e.g. palmitamine, and stearamine), and secondary 
amines having t>yo fatt^' ^^l. moieties each having at least about 12 carbon atoms (e.g. 
dipabmitoylamine, and di-(hydrogenated tallow)-amine). Also suitable are di-(hydrogenated tallow)- 

25 phthalic acid amide, and cross-linked maleic anhydride-methyl vinyl ether copolymer. 

Still other suitable suspending agents may be used in the shampoo compositions, including 
those that can in^art a gel-like viscosity to the composition, such as water soluble or colloidally 
water soluble polymers like cellulose ethers (e.g., methylcellulose, hydroxybutyl methylcellulose, 
hydroxypropylcellulose, hydroxypropyl methylcellulose, hydroxyethyl ethyicellulose and 

30 hydroxyethylcelmlbse), guar gum, polyvinyl alcohol, polyvinyl pyrrolidone, hydroxypropyl guar 
gum, starch and starch derivatives; and other thickeners, viscosity modifiers, gelling agents, and 
mixtures thereof A preferred viscosity modifier useful as a suspending agent is trihydroxystearin, 
(e.g. ThkinR"^, avaiikble'fromRheox CbnspaLny)/'^^ ; ^ 

35 D. Pblvalkvlehe give' t 

The anti-dahdruff and conditioning shanpoo cornposii-ons of the present invention may, in 
s me embodiments, furthier conq)rise from about 0.005% to about 1.5%, by weight of the 
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composition, preferably from about 0.05% to about 1%. more preferably from about 0.1% to about 
0.5%, most preferably frorn about 0.1% to about 0.3%^ of selected polyalkylene glycols suitable for 
application to the hair or'sidn. The select polyalkylene glycols are believed to provide enhanced 
lather performance, improved shampoo sprieadability, and importantly, increased anti-dandruff 
particulate efficacy to the compositions described herein. Such polyalkylene glycols should be 
physically and chemically compatible with the essential components described herein, and should 
not otherwise unduly impair product stability, aesthetics, or performance 

It has been found that' these ^olyalkylVne glycbls, wheti added to the shampoo compositions 
described herein^ enlwnce later performance by deliveri^^^^ denser lather which correlates 

with consumer perc^tio'n of Hair cdnditiohitig performance. It has also been found that, in those 
embodiments which contain silicotirt&riditibniiik'ag'eiiK, 'the selecte^^^ can 
reduce the concentration of anionic detersive surfactant necessary b provide hair cleaning. In such 
reduced-surfactant compbsitions, hair cieans% performance remains good, while 

overall lather performance is etihariced. ' P61ye%leiie glycols; for e known for use in 

improving lather performance in cleansing compositions, as described in U.S. Pat. No. 5,837,661, 
which description is incorporated herein by reference. *' ■ ' ' : t -ii.^- :-' 

It lias a'iso 'bwn founi thai tKde selfeciiid poiyalkylene glycols; When 'addied 1o a silicone- 
containing shampoo ccinpositioh; enhaiiw'^ 

Enhanced spreading of the shaitiiiob coi#6sition duririg Application abo 'provided comUmiers wdth a 
perception of enhanced cbnditionini performance; this performance is especially surprising from 
these selected polyalkylene glycols which are known thickening agents, and as thickening agents 
would be expected to in^air ratKer'thah enhance spreidibility' of the shampoo compositions into 
hair. 

The polyalkylene glycols suitable for use in the shampoo compositions herein are 
characterized by the general Formula (XVII): 

H(0CH2CH)n— OH 

. . .R ... 

wherein R is hydrogen, methyl, or mixtures thereof..preferably hydrogen, and p is an integer having 
an average value frofn.«bout 1,500 to about 120,000, preferably frorn about 1.500 to about 50,000, 
more preferably from about 2.500 to. aljout .25,000,. and roost preferably from about 3.50Q to about 
15.000. When R is hydrogen, these materials are,polyTpers,of e4ylene,oxide, whicli are also known 
as polyethylene glycols. When R is methyl, these materials are polymers of pr pylene oxide, which 
are also loiown as polypropylene glycols. When R is methyl, « is, also understood that various 
positional isomers of the resulting polymers can exist. Preferred for use herein are polyethylene 
glycols, polypropylene glycols, and mixnires thereof. 
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Specific non-limiting examples of polyethylene glycol polymers for use in the anti-dandruff 
and conditioning shampoo compositions of the present invention include: PEG 2M, wherein R is 
hydrogen and n has an average value of about 2.000 (e.g. Polyox WSRg) N-IO. available from 
Union Carbide); PEG 5M, wherein R is hydrogen and n has an average value of about 5.000 (e.g. 
5 Polyox WSR® N-35 and Polyox WSRD N-80, both available from Union Carbide); PEG 7M, 
wherein R is hydrogen and n has an average value of about 7,000 (e.g. Polyox WSR® N-750, 
available from Union Carbide); PEG 9M, wherein R is hydrogen and n has an average value of 
about 9,000 (e.g. Polyox WSR® N-3333, available from Union Carbid^); PEG 14 M. wherein R is 
hydrogen and n has an average value of about \4fiOQ (e.g. Polyo?e WSR® N-3000, available from 

10 Union Carbide); PEG 23M. wherein R is hydrogen and n has an average value of about 23,000 (e.g. 
Polyox WSR® N-12K available from Union Carbide)VPEG 9Ci^^^^whereiri R is hydrogen and n has 
an average value of about 90,000 (e.g. Polyox WISR-® 301, available ifroni tJnion Carbide); and PEG 
lOOM, wherein R is hydrogen and n has an average value of about 100,000 (e.g. Carbowax PEG 
4600'^'^, available from Union Carbide). Preferred polyethylene glycols include PEG 7M, PEG 

15 14M,,PEG25M, PEG90M, and mixpu^^ 
^ Hair. Gr owth Regulating Agents 

,The compositions hereiii may also optionally comprise, In addition to ziric pyrithiotie, other 
hair growth regulating agents. Such agents can be chosen from a wide variety of molecules which 
can function in different ways to enluince the hair growth effects of a compound of the present 

20 invention. These optional agents, when present, are typically employed in the compositions herein at 
a level ranging from about 0.001% to about 15%, preferably from about 0.1% to about 10%, most 
preferably from about 0.5% to about 5% by weight of the composition. 

As used herein, the term "hair growth regulating" is meant to include: stimulating hair 
growth and/or hair diickening; preventing, reducing, arresting and/or retarding the loss of hair and/or 

25 the thiiming of hair; increasing the rate of hair growth; inducing the formation of a greater number of 
hair strands; increasing the diameter of the hair strand; lengthening the hair "strand; changing the hair 
follicle from vellus to terminal; converting follicles from ielogen to ariagcn phase (thereby increasing 
the overall ratio of anagen phase follicles relative to telogen phase fiolliclesj; treating alopecias; and 
any combination thereof 

30 Vasodilators such as potassium channel agonists including, for example, minoxidil and 

minoxidil derivatives such as aminexil and such as those described in U.S. Patent-3,382,247. U.S. 
Patent 5,756,092, issued May 26, 19?8, U.S. Patent 5,772,990, issued June 30. 1998. U.S. Patent 
5,760,043, issued June 2, 1998. U.S. Patent 328,914; rssued July li, 1994. U.S. Patent 5,466.694, 
- issued November 14, ,1995, 5,438,058, issued August 1, 1995, and U.S. Patent 4,973,474. issued 

35 November 27, 1990, (all of which are herein incorporated by reference), and cr makalin and 
diazoxide can be used as optional hair growth regulating agents in the compositi ns herein. 
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One suitable class of optional activity enhancer for use herein are ami-androgens. 
Examples of suitable anti-androgens may include, but are not limited 5-a-reduciase inhibitors such 
as fmesteride and those described in U.S. Patent 5,516,779, issued May 14, 1996 (herein 
incorporated by reference) and in Nnane et al, Cancer Research 58. "Effects of Some Novel 
Inhibitors of C17,20-Lyase and 5ct-Reductase in Vitro and in Vivo and Their Potential Role in the 
Treatment of Prostate Cancer,, as well as cyproterone acetate, azelaic acid and its derivatives and 
those compounds described in U.S. Patent 5,480,913, issued January 2, 1996, flutamide, and those 
described in U.S. Patents 5.41 1,981, issued May 2, 1995, U.S. Patent 5,565,467, issued October 15, 
1996 and U.S. Patent,4,9 10,226, issued March 20, 1990, all of which are herein incorporated by 

reference, • . .j r. r . , ^ . . . -. 

Another suitable class. of optional hair growth regulating agents are immunosuppressants 

such as 1) cyclosporin and cyclosporin analogs including those described in U.S. Provisional Patent 
.Application No. 60/122,925, Fukner et al., "Method of Treating Hair Loss Using Non- 
Immunosuppressive Compounds", filed March 5, 1999, herein incorporated by reference, and 2) 
FK506 analogs such as those described in U.S. Provisionaf Patent Application No. 60/102,449, 
Mclver ei al., "Heterocyclic 2-Substituted Ketoannudes", filed' September 30, 1998, U.S: Provisional 
Patent Application No. 60/102,448, Mclver ei al., "2-Substituted'Ket6aihides''r^^^^^ 30, 
1998, U.S. Provisional Patent Application' No. ^0/1 02, i5 3^'.'^'^^ et al, "2-Substituted 
Heterocyclic Sulfonamides", filed September 30, 1998^ U.S. Provisional l^ateht AppUdation No. 
60/102,458, Tiesman et al., "Method of Treating Hair Loss Using Ketoamides", filed September 30, 
1998, and U.S. Provisional Patent Application No. 60/102,437, Mclver et al., "Method of Treating 
Hair Loss Using Sulfonamides", filed September 30, 1998, all of which d:e herein iiicorpbrated by 
reference. 

Another suitable class of optional hair grovnh regulating agents are antimicrobials such as 
selenium sulfide, ketoconazole, triclocarbon, triclosan, zinc pyrithione, itraconazole, asiatic acid, 
hinokitiol, mipirocin and those described in EPA 0,680,745 (Kereii incorporated by reference), 
clinacycin hydrochloride, benzoyl peroxide, benzyl peroxide and minocyclin: 

Anti-inflammatories can also be incorporated into the compositions herfein as an optional 
activity enhancer. Exan^les of suitable anti-inflammatories may include glucocorticoids such as 
hydrocortisone, mometasone furcate and prednisolone, nonsteroidal anti-inflammatories including 
cyclooxygenase or lipoxygenase inhibitors such as those described in U:S. Patent 5.756,092, and 
benzydajnine. ^salicylW acU'and compounds described in EPA 0,770,399, published May 2, 
1997, WO 94/06434, pubiished March 31. 1994 and FR 2,268,523, published>ibvember 2 1 , 1975, 
all of which are herein incorporated by reference. 

Another suitable class of optional hair gr wth regulating agents are thyr id hormones and 
derivatives and analogs thereof Examples of suitable thyroiil h rmohes for use herein may include 
triiodothyrionine. Examples of thyroid hormone analogs which may be suitable for use herein 
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include those described in U.S. Provisional Patent Application No. 60/136,996, Zhang et al., 
"Method of Treating Hair Loss", filed June 1, 1999, U.S. Provisional Patent Application No. 
60/137,024, Zhang et al., "Method of Treating Hair Loss Using Biphenyl Compounds", filed June I, 
. 1999. U.S. Provisional Patent Application. No. 60/137,022, Zhang et al., "Method of Treating Hair 
5 Loss Using Carboxyl Derivatives", filed June 1, 1999, U.S. Provisional Patent Application No. 
60/137,023, Zhang et al., "Method of Treating Hair Loss Using Sulfonyl Thyromimeiic 
Compounds", filed June 1, 1999, U.S. Provisional Patent Application No. 60/137,052, Youngquist 
. et al., "Biaryl Con:q)ounds", filed June 1, J999, U.S, Provisional jPatent Application No. 60/137,063, 
Youngquist. et al., "Sulfur-Bridged. Coinpounds", filed June 1, 1999, and U.S. Provisional Patent 
10 Application No. 6Q/,1 36,958, Youngquist et al., "Substituted Biaijfl Ether Compounds", filed June 1, 

Prostaglandin agonists or antagonists can also be used as pptional hair growth regulating 
agents in the compositions, herein. ^ Examples , of suitable prostaglandins agonists or antagonists 
include latanoprost and those described in WQ 98/33497, Johnstone, published August ,6, 1998, 

15 WO 95/11003, Stjemschantz. published April 27, 1995, JP 97-100091, and Ueno, JP 96-134242, 
; ,N£.kamura. ; : , ■'■ ;■. ^ , . . _ 

Another class of optionsil hair growth regularing . agents for use herein are retinoids. 
Suitable retinoids may include isotretinoin, acitretin, tazarotene, 

Non-limiting examples of penetration enhancers .which may be used as optional hair growth 

20 regulating agents herein include, for example,, 2-methyl propan-2-ol, propan-2-ol, ethyl-2- 
hydrox>'prcpanoate, hexan-2,5-diol, POE(2) ethyl eth?r, .di(2-hydroxypropyl) ether, pentan-2,4-diol, 
acetone. P0E{2) msthyl ether, 2-hydroxypropionic acid, 2-hydroxyoctanoic acid, propan-l-ol, 1,4- 
dioxane, tetrahydrofuran, butan-l,4-diol, propylene glycol dipelargonate, polyoxypropylene 15 
stearyl ether, octyl alcohol, POE. ester of oleyl jalcphol, oleyl alcohol, lauiyl alcohol, dioctyl adipate, 

25 ' dicapryl adipate, di-isopropyl adipate. di-isopropyl sebacate, dibutyl sebacate, diethyl sebacate, 
dimethyl sebacate, dioctyl sebacate, dibutyl suberate, dioctyl azelate, dibenzyl sebacate, dibutyl 
phthalate, dibutyl azelate, ethyl myristate, djjncthyl azelate, ^ butyl myristate, dibutyl succinate, 
didecyl phthalate, decyl oleate, ethyl caproate, ethyl salicylate, wo-propyl palmitate, ethyl laurate, 2- 
etJiyl-hexyl pelargonatCi iyp-propyl isostearate, butyl laurati?^ bgizyl berizoate, butyl benzoate, hexyl 

30 laurate. ethyl caprate, ethyl caprylate, butyl stearate, benzyl salicylate, 2-hydroxypropanoic acid, 2- 
hyroxyoctanoic acid, methylsulfpxide,. N,N-dimethyl acetamide, !^,N-<iiniethyl formamide, 2- 
pyrrolidone, l-mcthyl-2-pyTToHdone, ^.methyl-2-pyiTolidone, l.5-dimethyl-2-pyrrolidone, l-ethyl-2- 
pyrrolidone, phosphinc oxides,, sugar esters, tetrahydrofurfiiral alcohol, urea. diethyl-m-toluamide„ 
l-dodecylazacyloheptan-2-one and those described in U.S. Patent 5,015,470, issued May 14. 1991 

35 and U.S. Patent 5,496,827, issued July 15, 1994 (both of which are herein inc rporated in its entirety 
by reference). 
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Other classes of optional hair gromh regulating agents for use herein include flavinoids. 
ascomycin derivatives and analogs, histamine antagonists such as diphenhydramine hydrochloride, 
other triterpenes such as oleanolic acid and ursolic acid and those described in U.S. Patent 
5,529,769, JP 100P43i;'WO 95/35103, U.S. Patent 5,468,888. JP 09067253, WO 92/09262, JP 
5 62093215, U.S. Patent 5,631,282, U.S. Patent 5,679,705, JP 08193094, saponins such as those 
described m EP 0,558.509 to Bonte et al, published September 8, 1993 and w6 97/01346 to Bonte 
et al, published January 16, 1997 (both of which are herein incorporated* by reference in their 
entirety), proeoglycanase or glycosammbglycahase inhibitors such as those described in U.S. Patents 
5,015,470, issued May 14, 1991, U.S: Patent' 5,Mo,284, issued April' 5,' 1994 and U.S. Patent 

10 5,185,325, issued' February 9, 1993 (all of Which are' herein iiic^^ their entirety by 

reference) estrogen agonists and aniagonists, pseud6terins;'Cytokinb and grbwth factor promotors, 
analogs or inhibitors such as interieukinl inhibitors, interleukin-6 inhibitors, interleukin- 1 0 
promotors, and tumor necrosis factor inhibitors, vitamins 'sU^ arid parathyroid 

hormone antagonists, Vitainin B12 analogs and panthenol, interfiiron agonists and antagonists, 

15 ^hydroxyacids such ai' those described in U.S. Patent 5,550,158; benzophenones and hydantoin 
anticonvulsants such as phehytoin. ' ' 

Other hair growth agents are described in detail in, for example, JP 09-157,M9 to Tsuji et 
al, published 'june 17/ 1997; EP "0277455 Al io Mlfkbei^urpiibHshed August lO, 1988; WO 
97/05887 to Cabo Soler et al, published February 20, 1997;'WO 92/16186 to Bonte et al, published 

20 March 13, 1992; JP 62-93215 to Okazaki et al, published April 28, 1987; U.S. Patent 4,987,150 to 
Kurono et al, issued January 22, 1991; JP 29081 1 to OHba el al, published October 15, 1992; JP 05- 
286,835 to Tanaka et al; published November 2, 1993, FR2,723,313 to Greff, published August 2, 
1994, U. S. Patent 5,015,470 to Gibson, issued May 14,' 1991, U.S. Patent 5,559,092/ issued 
September 24, 1996, U.S. patent 5,536,751, issued July 16, 1996, U.S. Patent 5,714,515, issued 

25 Febnwry 3, 1998, EPA 0,319,991, published June 14, 1989, EPA 0,357,630, published October 6, 
1988, EPA 0,573,253, published December 8, 1993, JP 61-260010, published November 18, 1986, 
U.S Patent 5,772,990, issued June 30, 1998,- U.S. Patent 5,053, 410, issued October 1, 1991, and 
U.S. Patent 4,76 1^401, issued^ August 2, 198^, all of which are herein incorporated by reference. 

Sonie preferred hair growdi* regulating agents for use herein are zinc salts of carboxylic 

30 acids, sapordns, triterpenes, oleaholic^acid, ursolic acid, betulinic acid, betulonic acid, crataegolic 
acid, celastrol,' astatic acid' inhibitors of 5-a-reductase, progesterone," l,4-niethyl.4.azasteroids, 17- 
P-N,N-dieth)^lc'arbamoyi^-metliyii4-azL5-d:androstan^ androgen receptor antagonists, 

cyproterone acetate, minoxidil, azelaic acid and derivatives thereof, cyclosiSbrin, triiodothyronine, 
diazoxide, potassium channel openers! croimkaiih, phenytbih, ketocori^ 

35 coal tar, zinc gluconate, glucocortisoids, macrbli'des; amiiiexil, and niixnires tliereof' • " • ' 



F. Other Qpti nal Ingredients 
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The anti-dandruff and conditioning shampoo compositions of the present invention may, in 
some embodiments, further comprise additional optional components Icnown or othen\'ise effective 
for use in hair care or personal care products. The concentration' of such optional ingredients 
generally ranges from zero to about 25%/more typically from about 0.05% to about 25%, even more 
typically from about 0.1% to about 15%, by weight of the composition. Such optional components 
should also be physically and chemically con^atible with the essential components described herein, 
and should not otherwise unduly impair product stability, aesthetics or performance. 

Non limiting examples of optional components for use in the shampoo composition include 
ami-static agents, foam boosters, soluble anti-dandruff agents, viscosity adjusting agents and 
thickeners, pH adjusting agents (e.g. sodium citrate, citric acid, succinic acid, phosphoric acid, 
sodium hydroxide, and sodium carbonate), preservatives (e.g. DMDM tiydantoin), anti-microbial 
agents (e.g. triclosan or triclocarbon), dyes, organic solvents or diluents, pearlescent aids, perfumes, 
fatty alcohols, proteins, skin active agents, sunscreens, vitamins, and pediclilocides. 

Optional anri-static agenu such as water-insoluble cationic surfactants may be used, 
typically in concentrations ranging from about 0.1% to aboiit 5%, by weight of the compiosition. 
Such anti-static agents should not unduly iriterfere with the in-use performance and end-beneifits of 
the shainpoo composition; particularly, the anti-static agent should not interfere with the anionic 
surfactant. A specific non-limiting exan^le of a suitable anti-static agents is tricetyl methyl 
ammonium chloride. 

Optional foam boosters for use in the shampoo compositions described herein include fatty 
ester (e.g. Cg-C::) mono- and di (C1-C5, especially C1-C3) alkanol amides. Specific non-limiting 
examples of such foam boosters include coconut monoethanolamide, coconut diethanolamide, and 
mixtures thereof 

Optional anti-dandruff agents may be used in addition to the paniculate anti-dandruff 
actives of the present invention, typically in concentrations ranging frorii about 0.1% to about 4%, by 
weight of the composition, preferably from about 0.2% to about 2%. Such optional anti-dandruff 
agents include soluble anti-dandruff agents, specific non-limiting examples of which include: 
piroctone plamine, ketoconazol, and mixtures thereof 

Optional viscosity modifiers and thickeners may used, typically in amounts effective for the 
anti-dandruff and conditioning shampoo con^ositions of the present invention to generally have an 
overall viscosity from about 1,000 csk to about 20,000 est preferably'&oin about 3.000 csk to about 
10,000 csk. Specific non-limiting examples of such viscosity modifiers and thickeners include: 
sodium chloride, sodium sulfate, and mixtures therepf 

III. Methods of Manufacture 

The anti-dandruff and conditioning shampoo compositions of the present invention may be 
prepared by any known or otherwise effective technique, suitable for providing a shamp 
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composition provided that the resulting composition provides the excellent hair feel benefits 
described herein. Methods for preparing the anti-dandruff and conditioning shampoos of the present 
invention include conventional formulation and mixing techniques, A method such as that described 
in U.S. Pal. No. 5,837,661, which description is incorporated herein by reference, could be 
employed, wherein the anti-dandruff paniculate of the present invention would typically be added in 
the sarnc step as the silicone premix is added in the *661 description. 

IV. Methods of Use 

The anti-dandruff and conditioning shampoo compositions of the present invention are used 
in a conventional manner for cleansing and conditioning the hair or skin. They are particularly used 
in a conventional manner fpr treating the condition conurionly known as dandruff. An "effective 
amount of the composition for cleansing and conditioning the hair or skin is applied to hair, or other 
region of the body, that has preferably been wetted, generally with water, and then the; composition 
is rinsed off. Effective amounts typically range from about Ig to about 50g. preferably from about 
1 g to about 20g. Application to the hair typically includes working the composition through the hair 
such that most or all of the hair is contacted wdth the con^osition. 

This method for providing anti-dandruff efficacy and conditioning haiir coriiprises the steps 
pf (a) wetting the hair with water, (b) applying an effective amount of the sKiiripoo composition to 
the hair, and (c) rinsing the shannpoo composition from the hair using water. ' These steps may be 
repeated as many times as desired to achieve the cleansing, conditioning, and anti-dandruff benefits 
sought. 

It is also contemplated that when the anti-dandruff particulate employed is zinc pyrithione. 
and/or if other optional hair growth regulating agents are enqployed, the shampoo coiixpositions of 
the present invention, may, provide for the regulation of growth of the hair. The method of regularly 
using such shampoo compositions comprises steps a. b, and c (above). 

EXAMPLES 

The following are non-limiting examples of the anti-dandruff and conditioning shampoo 
cornpositions of the present invention. The examples are given solely for the purpose of illustration 
and are not to be construed as limitations of the present invention^ as many variations thereof are 
possible without departing from the spirit and scope of the invention, which would be recognized by 
one of ordinary skill in the art! In the examples, all concentrations are listed as weight percent, 
unless otherwise specified. As used herein, "mii^ors" refers' to those optional Components such as 
preservatives, viscosity modifiers, pH nM)difiers, fragrances, foahi l>oosteK. and the like. As is 
apparent to one of ordinary skill in the art. the selection of these min rs will vary depending on the 
physical and chemical characteristics of the particular ingredients selected t make the pres nt 
invention as described herein. 
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A suitable method for preparing the anti-dandruff and conditioning shampoo compositi ns 
described in Examples I - XV (below) follows: About one-third to all of the ammonium laureth 
sulfate (added as 25wt% solution) is added to a jacketed mix tank and heated to about 60°C to about 
SO°C with slow agitation to form a surfactant solution. Coc amide ME A and fatty alcohols, (where 
5 applicable), are added to the tank and allowed to disperse. Salts (e.g. sodium chloride) and pH 
modifiers (e.g. citric acid, sodium citrate) are added to the tank and allowed to disperse. Ethylene 
glycol distearate ("EGDS") is added to the mixing vessel and allowed to melt. After the EGDS is 
melted and dispersed, preservative is added to the surfactant solution. The resulting mixture is 
cooled to about 25°C to about 40*'C and collected in a finishing tank. As a result of this cooling 

10 step, the EGDS crystallizes to form a crystalline network in the product. The remainder of die 
ammonium . laureth sulfate and other components, including the silicone and anti-dandruff 
particulate, are added to the fmishing tank with agitation to ensure a homogeneous mixture. Cationic 
polymer is dispersed in water as an about 0. 1% to about 10% aqueous solution and then added to the 
fmal mix. Once all components have been added, additional viscosity and pH modifiers may be 

1 5 added, as needed, to the mixture to adjust product viscosity and pH to the extent desired. 
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Example Number 


I 


II 


III 


IV 


V 


Ammonium Laureth Sulfate 


11 


10 


10 


10 


10 


Ammonium Lauryl Sulfate 


5.5 


6 


6 


8 


6 


Guar Hydroxypropyltrimonium Chloride' 


0.25 


0.75 


0.4 


0.5 


0.5 


PEG90M^ 


— 


' 6.1 


0.05 


6.05 


0.01 


Zinc Pyrithione^ 


I 


1 


1 


I 


1 


1-decene homopoiymer'* 


0.5 


0.6 


0.4 


0.2 




Trimethylpropane Capyl Caprylate' 






0.2 


0.2 


O.l 


Dimethicone* 


' L5 


' ■1.35 


1.5 


0:55 


' 0.7 


Ethylene Glycol Distearate 




LO^ ^ 




' i.r ^ 


1.5 


Cocamide MEA 


" 0.8 ' 


6:6 ■ 




l.O 


1.0 


Cetyl Alcohol 


^ ' O j9 ' 




0.6 


1.0 - 


■ 1.2 


Water and minors 










1 . Guar having a molecular weight of about 200,000, and having a charge density of about ' 



2. 
3. 
4. 
5. 
6. 



meq/g, available from Aqualon. 

Polyox WSR 301, available from Union Carbide. 

ZPT having an average particle size of about 2,5\im, available from Arch/Olin. 
Puresyn 6, available from Mobil. 
Mobil P43, available from Mobil. 

Visasil 330,000 csk, available from General Electric Silicones. 
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Examole Number 


VI 


VII 


VIII 


IX 


X 


Aminonium Laureth Sulfate 


12 


12 


10 


12 


12 


Ammonium Lauryl Sulfate 


5 


6 


6 


5 ' ' 


4 


Polyquatemium- 1 0* 






0.25 ' 


0.25 


0.3 


Guar Hydroxypropyltrimonium Chloride^ 


0.25^ 


0.4 


0.25 


0.3 


0.25 


PEG 100^ 




0.15 








pcr;7M'* 
rco/ivi 






0 1 






PEG23MV. 


0.15 










Zinc Pyrithione* 


I . 


1 


1 


1 


1 


1-decene homopolymer' 


0.4 


0.2 


0,4 


0.4 


O.l 


Trimethylpropane Capyl Caprylate' . 


0.1 


0.2 


0.1 




0.1 


Dimethicone' 


1.5 


1.5 


1.35 




1.15 


Ethylene Glycol Disteaxate 


2,0 


1.5 


1.5 


1.5 


1.0 


CocamideMEA ^ 


0.6 


0.8 


0.8 


i.5 


' 0.6 


Cetyl Alcohol 


0.6,. 


1.1 


0.9 


1.0 


0.7 



Water and minors 



quantity sufficient 



1 . UCARE Pplyiper LR400, available from AmcrchoL 

2. Guar having amolecuiar Nyeighl of about 200.000, and having a charge density of about 0.7 1 
meq/g, available from Aqualon. 

3. Carbowax PBG46P0, available from Union Carbide. 

4. Polyox WSR N-750. available from Union Carbide. 

5. Polyox WSR Nrl2iC, available from Union Carbide. 

6. ZPT having an average particle size of about 2.5^m, available from Arch/Olin. 

7. Puresyn 6, available from Mobil. 

8. Mobil P43, available from Mobil. 

9. Visasil 330,000 csk, available from General Electric Silicones. 
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Example Number 


XI 


XII 


XIII 


XIV 


XV 


Ammonium Laureth Sulfate 


14 


10 


10 


10 


12.5 


Ammonium Lauryl Sulfate 


6 


6 


8 


2 


■' 4,5 


Polyquatemium-lO' 


0,15 


0.2 


0.1 


6.35 




Guar Hydroxypropyltrimonium 


0.25 


0.4 


0.4 


0.15 


■ ' AC 
O.J 


Chloride^ 












PEG7M^ 






0.2 






PEG90M-* 


0.025 








' ^ 0.15 


Zinc Pyrithione* 


1 ' 


I 


1 






1-decene homopolymer'^ 


oi 


0.3 


0.3^ 


6:4 


OA 


Trimethylpropane Capyl Caprylate' 


0.2 


0.1 ' 


0:0 


0.1 


0.1 


Dimethicone' 


1.0 


3.25 


3.25 


0.5 


0.8 


Ethylene Glycol Distearate 


1.5 


1.0 


i:o 




2.0 


Cocamide MEA 


0.9 


0.9 


1.5 




1.0 


Cetyl Alcohol 


0.9 


0.8 


1.0 


0:5 ^ • 


0.5 



Water and minors 



quantity sufficient"- 



10 



15 



1 . UCARE Polymer LR400, available from Xmerchbl. 

2. Guar having a molecular weight'of abbW 200.000. aiid'having a charge density of about 0.71 
meq/g, available from Aqualohl 

3. Polyox WSR N-750. available from Union Carbidi.' 

4. Polyox WSR-BOi, available fi^mLfhion Carbide. ^ 

5. ZPT having an average panicle size of about 2:5^m, available from Arch/Olin. 

6. Puresyn 6, available from Mobil. 

7. Mobil P43. available from^Mobil. 

8. Visasil 330,000 csk, available from General Electric Silicones. 
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WHAT IS CLAIMED IS: 

1 . A shan^oo composition characterised ih that it comprises: 

a) from 5% to 50%, by weight of the composition, of an anionic surfactant; 

b) from 0.01% to 10%, by weight of the composition, of a non-volatile conditioning agent; 

c) from 0. 1 % to 4%, by weight of the conq)osition, of an anti-dandruff particulate; 

d) from 0.02% to 5%, by weight of the composition, of a catioriic guar derivative; 

i) wherein said cationic guar derivative h^ a molecular weight from 50,000 to 700,000; and 

ii) wherein said cationic guar derivative has a charge density from 0.05 meq/g to 1 .0 meq/g; 

e) water. ' 

2. A shampoo con^osition according to Claiih I, wherein said composition ftirther comprises from 0.1% 
to 10%, by weight of the composition, of a siispendmg agent, wherein said suspending agent is 
preferably ethylene glycol distearate. 

3 . A shampoo composition according to any precieding clkiin, wherein said non-volatile conditioning agent 
is a dispersed, silicone. - . . . ^ 

4. A shampoo composition according to any preceding claim, wherein said anti-dandruff particulate is a 
zinc salt of 1 -hydroxy-2-pyridiiiethione, and preferably wherein said zinc salt of l-hydroxy-2- 
pyridinethione is in platelet particle form. 

5. A shartipoo' con^osition according to any precediing claim, wherein said cationic guar derivative has a 
charge density from 0. 1 meq/g to 1 .0 meq/g, and a inolecular weight from 50,000 to 300,000. 

6. A shampoo composition according to any preceding claim, characterised in that it conqjrises from 0. 1% 
to 1.0% of said cationic guar derivative. 

7. A shanq)00 con^sition* according to any preceding claim, wherein, said composition further comprises 
from 0.1% to 5%, by weight of the composition, of a catiqmc^polyiMr conforming to the general 
formula: ' * ' . . , • ^ . . 

A-0-(R— N*-R3X-) 

R2 
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a) wherein A is an anhydroglucose residual group; 

b) wherein R is selected from the group consisting of alkylene oxyalkylene, polyoxyalkylene, 
hydroxyalkylene, and niixnires thereof; 

c) wherein R\ R?, and R^ are independently selected from the group consisting of alkyl, aryl, alkyl- 
aryl, arylaUcyl, alkoxyalkyl, and alkoxyaryl; each group containing up to 18 carbon atoms, and the 
sumof carbon atoms in R', R^ and R\ is less than 20; and 

d) wherein X is selected from the group consisting of chloride, fluoride, bromide, iodide, sulfate, 
meihylsuifate, and mixmres thereof; 

preferably, wherein said cationic polymer is polyquatemium- 10. 

8 . A shaniqjoo composition according to any preceding claim, wherein said cationic polymer has a charge 
density from 0.1 meq/g to 1.0 meq/g, preferably froni 0.2 meq/g to 0.6 rneq/g, ^d a molecular weight 
from 250,000 to 850,000, preferably from 350,000 to 500,000. 

. 9. A sh3mpoo,composition according to any preceding claim, wherein said composition further comprises 
from 0.005% to 1.5%, by weight of the composition, preferably from 6.05% to r.0%, of a polyalkylene 
glycol corresponding to the formula: 

• - H(0CK2(j:H)n~0H 

' a) wherein R is selected froni the group consisting of hydrogen, methyl and mixmres thereof, and 
b) wherein n is an integer hiivihg an average value from 1 ,500 to 1 20,000. preferably from 3,500 to 
15,000. 

10. A shampoo composition characterised in that it con^rises: 

a) from 1 0% to 25%, by weight of the composition, of an anionic surfactant; 

b) frotn 0.01% -co 10%. by- composition, of an,, insoluble, non-volatile silicone 
ciohditiouing agent; - ' ^ • ' • ^ -I'^u-.- \ ; 

c) from 0.3% to 2%. by weight of the composition, of a zinc salt of l.hydroxy.2.pyridinethione; 

d) from 0.1% to 5%. by weight of the composition, of a cationic guar derivative, 

i) wherein said cationic guar derivative has a molecular weight from 100,000 to 400,000; and 

ii) wherein said cationic guar derivative has a charge density ft m 0.4 meq/g t 1 .0 meq/g; 

e) water. 
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11. A method for providing anti-dandruff efficacy and for conditioning hair characterised in that it 
. comprises: 

a) wetting said hair with water; 

b) applying to said hair an effective amount of a shampoo conposition according to any preceding 
claim; and • ' . / ; 

c) rinsing said shampoo composition from said hair using water. 

12. A shampoo composition according to any preceding claim, further characterised in that it comprises 
from 0.001% to 15%, by weight of the composition, of a hair growth regulating agent selected from the 
group consisting, of zinc salts ofjcarbpxylic acids, saponins, triterpenes, oleanolic acid, tirsolic acid, 
betulinic acid, betulonic acid, crataegolic acidi celastrol, asiaiiic acid, iiihibitors of 5.-a-reductase. 
progesterone, .l,4-methy)-4razasteroids, 17-P-N,N-dieAylcarbamoyl-4-nMthyl-4-a2a-5-a-an^^ 

one, androgen receptor antagonists, cyproterone acetate, minoxidil, azelaic acid and. derivatives thereof, 
cyclosporin, triiodothyronine, diazoxide, potassium chimnel openers, tromakalin, plhehytoin, 
ketoconazole, fmesteride, dutasteride, coal tar, zinc gluconate, glucocbrtisoids. macrolides, amincxil, 
. and mixtures thereof 

13. A method for regulating the growth of the hair characterised in that it comprises: 

a) wetting said hair with water; 

b) applying to said hair an effective amount, of a shampoo composition according to any preceding 
claim; . ; 

c) rinsing said shampoo composition from said hair iising water. 
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